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Mr. U. r. James was one of the pioneer students of the splendid 
fauna of the Cincinnati ^touj), and at various tinu's ])etween 1S71 and 
18S8 printed the results of liis studies in private and othei* })u])lications. 
In these papers iNIr. rlaines descril)ed a considera])le nuinlKU* of hryo- 
zoa as well as of other (dasses of fossils, hut almost invariably failed 
to illustrate his species. Some of his names were recognized by sub- 
secpient writers who redeseidbed and illustrated his species, but the 
majority are still as left l)y their author. 

Some 3 "ears ago the James collection became a part of the paleon- 
tologic collection of Walker Museum of the University of Chicago, 
and its types are now accessible foi* study. 1"he present paper is 
devoted to a consideration of the bryozoa described by Mr. James, and 
is based not only upon the flames types but also upon numerous authen- 
tic specimens received from Mr. flames and now in the collection of 
the IT. S. National Museum. However, most of these l)iyozoa (Tre- 
postomata) he referred to the Tal)ulate corals, others (Cryptostomata) 
to the biyozoa, while a few were placed with Stromatopora and the 
sponges. It is hoped that the conclusions reached ]>v the present 
writer in regard to the validity and synonvmy of the various species 
are fair to both Mr. James and subsequent workers along the same 
line. 

The writer is under obligations to Professors Chamberlin and Weller 
for the oppoi'tunity of studjdng this portion of the flames collection, 
and especial thanks ai‘e due Professor Moeller for his help and advice 
at various times. 

INTRODt^CTIOX. 

The early systematic work in all branches of natural history is obvi- 
ously more or less fault}’^ when compared with the standard obtaining 
to-day, just as many imperfections will no doubt be found by the 
future student in the results of present reseairhes. This is especially 
true in regard to paleontologic work, where the studenPs observations 
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are limited to more or less imperfect remains, and when, in addition, 
a class such as the Biyozoa rec|uires the mi(‘roscopk* as well as the 
macroscopic characters for the delimitation of species, it is not aston- 
ishing that pioneer work in such a field should be quite imperfect. 

All of the Paleozoic s 3 "stenis of the North American continent, with 
the exception of the Cambrian, afford a large number of Biyozoa 
which have essentiall}" the same general macroscopic features, but 
which show their specific differences mainly upon microscopic exami- 
nation. This applies particular!}" to species of the order Treposto- 
mata, or, as the}" have been commonly designated, the 
roidn. Species of Trepostomata as well as of the other orders were 
described from the external characters alone until 1870, when Doctor 
Nicholson published his paper Notes on the Paleozoic*. Corals of the 
State of Ohio." Here for the first time the internal characters were 
studied and illustrated by means of thin sections. This and succeed- 
ing articles by the same writer pointed out the way for the accurate 
study of the monticuliporoids. Previous to the date mentioned, names 
such as Chaetetes hjcopenlon or C, petrojmUtanas were applied to 
almost any massive paleozoic bryozoan, while Stenopora jihrom was a 
convenient designation for ramose forms irrespective of their geolog- 
ical horizon. To-day the characterization of any new species, particu- 
larly of the Trepostomata, is incomplete without the description and 
illustration of the internal structure as well as the external features. 
Fortunately some of the species hitherto described without a study of 
their internal parts have such well-marked external characters that, 
with good illustrations of the latter, it has been possible to identify 
the species. The generic characters being in nearly all cases internal, 
it remained for subsequent authoi’s to properly place such species. 

Several authors hav"e described a considerable number of biyozoa 
almost entirely without illustration. In a few cases the specific charac- 
ters are so salient that little trouble is experienced in identifying the 
species, but in the majority of cases it is impossilffe to do so without 
an examination of the original types. To determine the status of as 
many as possible of these more or less obscure species, and thus to 
clear up the literature of the subject, has been the endeavor of the 
writer for some years. In the identification and final recognition of 
such species, especially when the synonymy, if any, is in question, 
one’s personal equation is so liable to enter that considerable care is 
necessary in order to obtain unbiased results. The writer has tried 
to eliminate this element in work of this character by adhering strictly 
to the rules of nomenclature. The Code of Nomenclature adopted by 
the American Ornithologists Onion (New York, 189‘2) contains prob- 
ably tlic best and most recent expression of the laws upon this subject, 
and the rules employed in this paper and cited later are quoted from 
this valuable work. 
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In the ii|)plication of the the«e rules to the James t 3 ^pes, niau}^ dif- 
ticulties ai*e encountered. These occur especiall}" in those cases where 
the specimens marked as types fail to conform in important respects 
with the original descriptions. In inaiiA^ cases it seems almost certain 
that the specimens now marked as the t\^pes were not the ones origi- 
nall}" used by the elder James in describing the species. Furthermore, 
it is probable that the selection of the types occurred subsequentlA^ 
l)ossil)h^ when the younger flames joined his father in the stud}" of 
these organisms. As it is now impossible to determine this point, and 
as labels in the elder flames's handwriting in every ease accoinpan}" the 
t^'pe, we must accept the specimens thus marked as the oiiginal types 
and apply the rules to these. 

The stud}" of these type specimens has forcibly impressed upon the 
writer the caution that ought to be observed by cataloguers in record- 
ing literature of this kind. In IhOO" Nickles and the writer recognized 
a number of the poorly detined James species, placing well detined and 
tigured species of other authors as synonyms. These identifications 
were based mainly upon authentic" specimens one of them had 
received from Mr. U. P. Janies, and also partly upon tlieir interpre- 
tation of his descriptions. Unfortunately this interpretation and the 
authentic specimens do not in a number of cases agree with the types, 
thus making a revision of the synonymy necessai’v. 

BIBLIOGRAPHY. 

The paleontological publications of Mr. U. P. flames commenced in 
ISTL with the issue of a Catalogue of Lower Silurian Fossils. In this 
pamphlet a few species now referred to the bryozoa were named but 
not descri)>ed. In a second and enlarged edition of the catalogue, which 
appeared in 1875, these and other species were briefly described. In 
July, 1878, appeared the first number of the Paleontologist, a j)rivate 
publication devoted to geology and paleontology. Seven numbers, 
consisting altogether of 58 pages and 2 plates, were issued at irregular 
intervals from 1878 to 1883. The descriptions in tliis paper are often 
clear and concise, and have the additional advantage of including 
accurate measurements, as well as a statement of the horizon, locality, 
and range of the species. In the treatment of the monticuliporoids, in 
Nos. b and 7, more or less detailed accounts of their internal structure 
are given. Five additional species of this class are described by Mr. 
James in articles appearing in the Jounial of the Cincinnati Society 
of Natural History. Many of the descriptions in the foregoing arti- 
cles are, as mentioned before, clear and concise and show that their 
author was not only an acute observer, but also appreciated the v"alue 
of both external and internal characters in the discrimination of species 
belonging to this group. 

The series of papers by U. P. James and Joseph F. James, listed 
<*Bull. U. 8. Geol. 8urv., No. 173, 1900. 
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])olow and (‘iititled On the Monticuliporoid Corals of the Cincinnati 
(Iroiip, with a Critical Revision of the Species, contains a treatment of 
th(‘ nioiiticuliporoids that is in markc'd contrast to the previous work 
of tile elder James. The form and surface characters of the zoariuin 
ai'e now considered the diagnostic points, and the species and synonymy 
are arranged accordingly. Joseph F. Janu's continues the same style 
of work in his Manual of the Paleontology of the Cincinnati Group, 
hut his death left this series of articles unfinished. 

11ie following list and remarks upon the papers of lioth U. P. and 
d. F. flames relate only to those which deal in part or wholly with 
hryozoa or organisms which have proved to be bryozoa. 



r. l\ JAMES. 

1. Oatalogce of Lower Silurian Fossils, Cincinnati (troitu, Cincinnati, 1871. 

Under the lieading of Zooj»liyta lists the Bryozoa of tlu* Cincinnati group. 

2. Additions to Catalogue of Lower Silurian Fossils, Cincinnati Group, Cin- 

cinnati, 1873. 

Lists several additional speedes of Bryozoa an<l corrects some of the earlier 
names. 

3. Catalogue of Lower Silurian Fo.ssils of the Cincinnati Groui», with De- 

scriptions OF some New Species of Corals and Polyzoa, Cincinnati, 1875. 

This is an enlarged edition of the catalogue of 1871 and contains in addition 
an introduction wherein the following new species of Bryozoa are described : 
Chvtetes f calijcuJa, C. chivacoidem, C. ('iiici)uuttiensh, C. ? onecdlly Ceramo- 
pora nicholsonij Ptilodlctya acuminata , and AJcrt(^ nexilm. 

4. The Paleontologist, No. 1, pp. 1-8, Cincinnati, July 2, 1878. 

Contains descriptions of the following siiecies of Bryozoa: Chivtetes crustulatuSy 
0 . S{). ? {meekl suggested), C. s}). V {rarknis pro])Osed), FhtuHpora f multi- 
pora, llelopora deadrinUy JI. tenui.s, II. meeki, II. parnda, II. approxhnata, 
Ptilodlctya hilHy P. pluniariay P. Jte.cuosa, P. yranalosa, P. pamlella, Cera- 
mopora f heani, C. f irreyulans, <\ altenada, (\ concentricay Ilippothoa deli- 
c<duk(y Ptilodlctya fimhriafa J\ sp. ? {uels/ti proposed). 

5. The Paleontologist, No. 2, pp. 9-16, Cincinnati, Sept. 14, 1878. 

The following species of Bryozoa are <lescril)ed: Chictctes lyc<y)erdo}iy C. petro- 
])oHtanuSy P turOhudiim, Callopora milforden.^ii^, Ceramoj>ara ichitei, and C. 
radia)is. 

6. The Paleontologist, No. 3, pp, 17-24, Cincinnati, Jan. 15, 1879. 

Describes the following species which are now regarded as Bryozoa: Stronta- 
topora f lichenoideSy Fistidijmm siliirianay Chuicfc.^ miuidutt, ('. (riisttd(din^, 
C. lycopoditeSy Ptilodlctya nodom, P. platyphylkt, Fschari)iu distorta, and 
SagencUa. >^triata. 

1 . The Paleontologist, No. 4, pp. 25-32, Cincinnati, July 10, 1878. 

No Bryozoa are described in this luiniber, which includes a “Su})])leinent to 
Catalogue of Lower Silurian Fossils of the Cincinnati Group.” Under the 
licNidings of Polypi and Polyzoa, this su})i>lenient lists the sjiecies of Bryo- 
zoa and in some cases indicates the synonymy. 

8. The Pai.eontologist, No. 5, pp. 33-44, Cincinnati, June 10, 1881. 

In this number the following Bryozoa are described: Mo)dicull})ora {Chic- 
tctcn) whit fiddly M. {<\)mcekiy M. (( \) raria7w. Dekayla. macidatUy Ptilodlctya 
antlipiOy P. clcardandiy J\ kcntuckycnslUy P. clinttmenslsy J\ / cinchi 7 mti€nsis, 
J\ grahaniiy P. dubiuy and teres. 
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1>. Tiik Paleontologist, No. (>, vv. -45-5(>, Cincinnati, Sept. 12, 1882. 

This numlier is devoted entirely t<> spe<‘ies of MiwtknliiKn'a and <-nntains 
descriptions ot* both the external and internal features of the following: 
}[onl}cuUpora {Heteroirifim) (Tnituitemk^ M. (//. ) vlrmlarky M. (//.) oneuUi f 
var. communis^ M. (IL f) er<rntrir<t, M. (If.) winvheUT M. (II. .^) chare- 
Jamil, M. (Monotrijpa) wortheiu, M. (M.) (reJcJti, M. (M. f) sultfu.'iifonnfs, 
and M. (M.) duchei 

10. The Paleontologist, No. 7, pp. o7-o9, pls. i, ii, Cincinnati, April 10, 1S<S:). 
Describes Montlcvlipont k'cntuckensi.H and llelvpora Jiarrisi. 

The plates contain rough sketches of the Bryozoa described in this and the pre- 
ceding nuin)>er of the Paleontologist. These figures are of little or no value 
in the identification of the species. 

All of the above references are to pamphlets published ])rivately by 
Mr. James. Some writers, notably Mr. S. A. Miller in his North 
American Geology and Paleontology, have ignoi*ed these pamphlets 
altogether, mainly because of their obscure mode of publication, but 
also because man}^ of tin' species are ‘*not defined so as to lie recog- 
nized. Other Avriters have adopted some of ^Ir. James's specific 
names and rejected others, but inasmuch as all of these papers till the 
retjuirements of publication, there is no reason for ignoring the work 
as a Avhole, no matter how ditticult it may be to recognize the species 
described. The A. O. V. Code of Nomenclature states that ''Publi- 
cation consists in the public, sale or distribution of printed matter, 
books, pamphlets, or plates" (Canon XLVII), but recommends that 
authors avoid publishing in obscure pamphlets of limited circulation. 
The Paleontologist, although certainly of the class to be avoided, must 
be recognized under the rules since copies were distributed to some 
extent 1>3^ the author, and Avere also placed on sale at his book store in 
Cincinnati, where they may still l>e obtained. 

The following references are to articles appearing in the proceed- 
ings of a AA'ell established scientific society, and hence there is no (|ues- 
tion in regard to their recognition as publications: 

11. Descriptions of Three Species of Fossils. Journal Cincinnati Society Natu- 

ral History, VII, 1884, pp. 21-24. 

Describes and gives fairly good illustrations of two bryozoa, Eistiilipora oireni 
and Ceramopora f J>eani. 

12. Descriptions of Four New Species of Fossils from the Cincinnati Group. 

Journal Cincinnati Society Natural History, VII, 1884, pp. 137-139, pl. vii. 
Describes and illustrates two neAV bryozoa, MouilcuUpora ohloensis and M. 
faJesl. The article also includes descriptions and figures of more <>r less 
Aveathered examples of OeramopmrJJa, Avhich are referred t<\Sfromafopora 
under the name of N. tnJtnJavis and S. LadJoiven.^i.^. 

V. V. JA.AIES AND J. F. JAIMES. 

13. On the IMonticuliporoh) Corals of the Cincinnati Group, with a Critical 

Revision of the Species. Journal Cincinnati Soc’ietv of Natural History, 
X AND XI. 

Part 1, Volume X, 1887, pp. 118-141. 

Part 2, Volume X, 1888, pp. 158-184, pl. i. 

Part 3, Volume XI, 1888, I‘p. 15-47, pl. i. 

The three installments bv U. 1 \ and J. F. riames noted aboA^e were 
bound too'ethei' and distrilmted Iia^ their authors under the title of 
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MonooTaph of the Moiitieiiliporoid Corals of the (vincinnati Gi-oup. 
In this monograph external ('liaracteis alone are employed in dis 
tinguishing species, and as a result the speeitic sy nonomy given is a 
I’evelation, The various monticulipoi'oid genera and subgenera pro- 
posed, particulai’ly those by Nicholson and Ulrich, arc made synonyms 
of eitlier llalTs Ceromopora or D'Orbigny's MontJcnl ip(^r((. Only 
Dehayln Edwards and Ilaime, Coii^^teUaria Dana, and FhtHU])ovn 
McCoy are recognized, and these only as subgenera of MontlcuUjxtrn, 
The correct placing of some of the synonymous genei*a seems to ha\ e 
troul)led the authors. For example, Creplpora and ChUoponUa are 
first placed as s^moinmis of Cerainojxjra and MontienUjxtm^ respect- 
ively, but in the last installment the authors decide that the subgenus 
FistuUpora is the proper name with which to make them synonymous. 
However, even this is not final, as later in the same paper Cre])tp(^ra 
is again made a sy non3un of Cenunopont. 

The synonvmv of species is on a par with the generic work, as mav 
be illustrated by one of man^^ examples. Callopovn ct nclnnatte}ixis and 
Cliiloporella fiahelJata of Uh'ich are considered svnonyms of jSLontlcu- 
lipxyra meholwni James, the two synon^uns being founded, ac(‘ording 
to James and James, ‘Dipon slightly worn specimens.’' It happens, 
however, that Callopom clncinNafirnsli< is founded upon well-pre- 
sei‘ved specimens of LSoclema occidens (Hall and Whitfield) from the 
Upper Devonian of Iowa, and, as admitted bv Uli*ich/^ was erroneouslv 
recorded as coming from Cincinnati. 

No new species are described in these articles, Imt many of the 
flames species are figured on the two plates. These figures, especially 
the illustrations of the surface characters of the various species, are 
misleading and in many cases are quite unlike the specimens they are 
said to represent. For example, contiguous angular, polvgonal zoa'cia, 
such as are exhibited by the specimens called Monticnlqyora fnrhinata^ 
are represented as more oi* less irregularly i-ounded and sepai*ated by 
a space of varying diameter, with here and there a round(‘d meso])oi*e 
interpolated. 

This series of articles appearing several years after Nicholson’s excel- 
lent volume The Genus Monticulipora. can not be excused on tin* 
ground of })ioneer work. Instead of marking an advance upon work 
in the Paleontologist, the monograph is very much inferior to th(‘ 
earlier publication, and instead of being the promised aid to the stu- 
dent, the articles are positively confusing and detrimental to progress. 

.lOSKClI F. .lAMFS. 

14. Manual op the Paleontology op the Cincinnati Croui*. .loiatNAL (Cincinnati 
Society op Natural History, XV-XVIII. 

Volume XV, 189.3, up. 144-159. 

Volume XVI, 1894, pu. 178-208, 

Volume XVII I, 1895, pu. 07-88. 

Volume XVIII, 1896, pp. 115-140. 
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Thi.s series of articles di tiers from the preceding in its less critical 
tone and iconoclastic spirit. The synonymy is considerably moditied, 
more species now being recognized as valid. The same specitie group- 
ing according to zoarial growth is followed, but the author has appar- 
entl}^ moditied his views as to the value of internal characters, since 
these are now noted in his descriptions. The work was left untinished 
by the death of the author. 

i^AWS OF NOMENCLATURE. 

In order to avoid repetition in the descriptive portion of this work, 
the writer has selected and quoted below such laws of nomenclature 
as will be found to have special application to the James species. 
These are given as published in the Code of Nomenclature adopted by 
the American Ornithologists’ Union (New York, 1892), and it is 
believed that the canons quoted cover all the cases afforded by the 
James bryozoan species. 

OF THE RETENTION OF NAMES. 

Canon XXXIL — A nomen nudum, generic or specific, may be adopted by a subse- 
quent author, but the name takes both its date and authority from the time when, 
and from the author by whom, the name l)ecomes clothed with significance by being 
properly defined an<l published. 

OF THE REJECTION OF NAMES. 

Canon A^YA'/U. — A nomen nudum is to be rejected as having no status in nomen- 
clature. ^ 

Canon A^YA'TT — A name resting solely on an inadequate diagnosis is to be rejected, 
on the ground that it is indeterminable and therefore not properly defined. 

(bnon XXA^IX. — A name which has never been clearly defined in some published 
work is to be changed for the earliest name by which the object shall have been so 
defined, if such name exist; otherwise a new name is to be provided, or the old name 
may lie properly defined and retained, its priority and authority to date from the 
time and author so defining it. 

OF THE DEFINITION OF NAMES. 

Catton XLIII. — The basis of a specific or subspecific name is either (1) an identifi- 
able published description, or (2) a recognizable published figure or plate, or (8) the 
original type specimen or specimens, absolutely identified as the type or types of the 
species or subs 2 >ecies in question; but in m> case is a type specimen to be accepted as 
the basis of a specific or snbspecilic name, when it radically disagrees with or is con- 
tradictory to the characters given in the diagram or description based upon it. 

Canon XLV. — Absolute identification is requisite in order to displace a modern 
current name by an older obscure one. 

OF THE PUBLICATION OF NAMES. 

Canon XLVII. — Publication consists in the })ublic sale or distribution of printed 
matter — books, pam 2 )hlets, or jilates. 
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PROCEEDINGS OF THE NATIONAL MUSEUM 



CLASSIFICATION OF OKIH^VKTAN STRATA IN THE VKTNITY OF 
CINCINNATI, OHIO. 

Vui ioiLs chissiticixtions of tho Cincinnati rocks have been proposed 
from time to time, but reference to most of these is unneces.sary, 
especially since the sul)ject was ably discussed and reviewed by Niek- 
les in At that time this author indicated all of the divisions of 

the Cincinnatian series, but applied names only to the various beds of 
the Lorraine. In a su})seqiient paper ^ he named the divisions of the 
Ki(‘hinond o’rou}). More recently Foerste has pi’oposed several new 
nam(‘s as well as a few changes. 

The (lassitication presented below is one now in j)reparation for 
})ublication bv Mi‘. F. O. Ulrich of the U. S. Geological Survey and ' 
the wi'iter, and will be employed for mapping purposes in the Cincin- « 
nati area. As the imblication of this article may l)e dehn^ed, departures 
from the classitications of Nickles and Foerste, and the new terms are 
brielly discussed l)clow. The thickness of the various divisions is 
indicated I)}" ^i'iiCti;' their range in height above low-water mark in 
the Ohio River, starting at a point when* the lowest beds are exposed, 
namely, at West Covington, or at Hroinkw, Kentucky, and suppos- 
ing that the ro(*ks ai-e hoi izontal. The heights mentioiuHl are thus 
only relative and this nu'thod is introduced here mainlv because it was 
employed l)y Mr. daiiKvs and most of the other Ciiicinnati paleontolo- 
gists in loi ating the horizon of their fossils. 



Riehinonil ixroni) 



O [C^ovin.^ton ^roiip . 



Tr(‘iiton 



Formntioii 
( inai»ul)le unity;. 

Saluda 

White\vat(*r. . 

< Liberty 

Waynesville . 
Arnlieiui 



l'nirvi«‘W 



\' aMu 



yVw:\ 

/Point Plrasanl 
Iproinley 






{ ^It. Aulmrn 

Corryville 

Ikdievne 

t Fairmount 

lAIt. Hope 

I McMickeii 

Southgate 

r>.ononiy 

Fulton 



Approxi- 
mate height 
in feet above 
low- water 
mark in Ohio 
River. 

. . 6 () 5-700 






590-625 
540-590 
460-540 
425-460 
1190-425 
375-890 
825-375 
280-825 
220-280 
100-220 
50-100 
45 - 50 
80 - 45 
0 - 80 



« Tin* (l(‘olngy of Cineinuati. .lour, Cin<‘iinuiti Sor. Nat. Hist., NX, 1902, pp. 
49-101. 

/'American Ceologist, XXX II, 1908, pp. 202-21S. 

' Scienc<‘, XXII, 1905, No. 558, j»p. 149-152. 
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Rro)i^J(y , — This is apiilicHl to the seri(*s of drub to dark l)lue 

shales underlyino- the Trenton limestone oiiteroppin^- alono- th(‘ Ohio 
River bank opposite Cincinnati. These shales are about ^>0 feet in 
thickness and are well exposed along the river just below Bromley. 
Kentucky. The characteristic* fossils are tidlobite rcuuains and a 
form of Dahnanella^ both of which occur in comparative abundance, 
although other fossils are rare. This division is probalily the eciuiva- 
lent of the Hermitage formation of Tennessee. 

F(yint Pleamnt. — The strata to whic*h this name was applied by 
Prof. Edward Orton are represented in the vicinity of C^incinnati by 
the Trenton limestone overlying the Bromley shales. Here, on account 
of erosion preceding the deposition of the Utica, these limestones are 
not more than 25 feet thick, l)ut at the type locality a (‘onsiderable 
thickness is added to the top. Erldotrijpa hriareu^ is the most charac- 
teristic fossil, and the strata represent probably the whole of the 
Bigby and Cathe}\s of Tennessee. 

Covington group, — This term is proposed to embrace all the strata 
in the Cincinnati area from the top of the Trenton to the base of the 
Richmond. It thus includes the Utica and Lorraine of previous 
authors. 

Fulton, — The typical Utica is represented along the Ohio River by 
only a few feet (seldom more than 5) of dark gray or drab colored 
shales which contrast very distinc*tly with the overlying Eden shales. 
These strata are well exhiliited along the Ohio River liank at Fulton, 
the old name for the eastern part of Cincinnati. TriartJtrur hecl'l,, 
Lep>tol>olus insignis,^ graptolites and other typical Utica fossils are 
abundant. 

Fde)i, — The Eden shales of Professor Orton may lie divided into three 
members well marked both faunally and lithologically. Hitherto these 
have been indicated by the divisions lower, middle, and upper Utica, 
with the exception that the lower Utica has included ])oth the mem- 
bers here called Economy and Fulton. 

Economy. — This term, the old name of the village now known as 
West Covington, Kentucky, is applied to the lower division of the 
Eden. About 50 feet of blue shales and limestones comprise this 
member, which is distinguished faunally by a large number of liryozoa, 
the characteristic species being Coeloclcmaconununt^ ( ^rL]>ip(fr(( venu^ta^ 
and several forms of A^i)idopov(i. 

Southgate. — The middle Eden beds are well exposed just south of 
Newport and Covington, Kentucky, particularly in the vicinity of 
Southgate, so that the latter name may be employed to distinguish 
them. This division consists of about 120 feet of blue to 3 "eilow shales, 
with fewer limestones than in the rest of the Eden. The lower beds 
of this member contain a considerable number of gasti'opods and pelc- 
cypods, while throughout the entiri' inembm’, i^ten<tholbinu cdoitu,, 
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AKpidoj^orn ( and Uiftositnum A are particularly ahundaiit 
and eharacteri.stic. 

JlcMirh n , — The upper third of the Eden consists of about bO feet 
of hio’hl}" calcareous and extremely fossiliferous shales and limestones 
holding’ th(‘ bryozoan Ihk<((fAJn uJriehl in griaxt abundance. Good 
exposures occur along McMic'ken avenue, Cincinnati, whence the 
name for the division. 

]^}f./rr!ra\ — Nickl(\s\s divisions of Mount Hope and Fairmount, 
although useful for detiiiled work, are so closely related faunally and 
distinguished with such difficulty that for mapping pur})oses the term 
Fairview, from Fairview liidghts at Cincinnati, is here pi’oposed to 
embrace both. The Fairview formation is about loO feet thick, and is 
the equivalent in part of the '' Hill quarry beds of Professor Orton. 

Mc2Illl(Ui . — The Bellevue, Corryville, and ]\lt. Auburn ineml)ers 
are closely related and not of sufficient importance to be mapped 
separately. The three are heie recognized as members of the new 
formation, the ^McMillan, from the street of that name at Cincinnati, 
along Avhich the tS5 feet of strata comprising this formation are fairly 
well exposed. 

Arnhel)n. — Nickles's term Warren being preoccupied, the new name 
Arnheim was proposed^' for this division, which here is considered a 
part of the Uichmond gi’oiq) rather than of the Lorraine, as hitherto 
placed. Excellent exposures of these strata are found in the vicinit}’ 
of Oregon ia and Lebanon, Ohio. 

Discussrox OF SPECIIOS TX ALPHABETICAL OKDER. 

In many cases the James type lots contain such a variety of speci- 
mens, or are so involved in other respects, that it has seemed best to 
discuss in alphabetical order not only ]\lr. damesV own species but 
also those of which his forms have proved to 1 h‘ synonyms. In order 
to facilitate reference to any particular foiau, this discussion of species 
is followed by an index. The synonymy of some of the species is so 
extended that for the sake of space, only that part of it essential to 
this paper is given. The complete synonymy is presented in Bulletin 
L. S. Geological Sui'vey, No. ITB. 

ALECTO NEXILIS James. 

.'l/er/o James, Tntr. Catal. Foss. Cincinnati (rroup, 1875, p. M. 

Oriifhud deser'ijdiim, — "‘Polj’zoaiy attached to branches of coral, 
consisting of thread-like tubes anastomosing (dosely, resembling tine 
netwoi*k, with 7 or 8 meshes in the space of a line; the little circular 
mouths are raised and at irregulai* distances, varying from one-eighth 
to one-sixteenth of a line apart. 

^"Tlie typical specimen of this species is spread over a small, 
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uneven, evlindriejil I)riin(‘lie(I coral, from one-fourth to thnn'-chgliths 
of an ineh in cliaiu(‘ter. 

“Found at Cineinuiiti, about 400 feed above low water of the Ohio 
River/' 

The a))ovo do.seription Avouid load one to believe that the foi'iii 
under consideration was a veuy small species of Stowafoj)ora inerust- 
ino’ foreign objects. The type specimen, however, is not incrustino-, 
but is a solid ramose bryozoan ])elono’ini4* to the speedes later named 
])V Ulrich and desci’ilxal by Nicholson as pom {ITeferotio/pa) 

now referi*ed to the ^-emis Batodomo. fJames's description 
was based upon tlie surface of this -hio-lily acauthopored species, his 
nedwork or meshes being formed by the zoiecial walls and the large 
perforated acanthopoi'es representing the 'Oittle circular mouths/' 
The name Alecto nr.rUis^ therefore, has no standing since it I’ests on 
an inadecpiate diagnosis and tlie species will take the name given )>y 
Nicholson, this being the first ly which the olyxd was clearly detined. 
Nicholson accredits th(' species to Ulrich, but this is incoiTect ))ecause, 
although Ulrich did first recognize the species as distinct, his name of 
Chaetetei< piil)lish(xl in a catalogue is merely a non^en nodiuo. 

Batodomd i oipUmtum is (piite an abundant fossil in the Fden shale 
at Cincinnati and vicinity. l)ut in no instance, to the l)est of the writer's 
knowledge, has it been found in beds above the top of this formation 
(about 280 feet above low watei* in the Ohio River), danies’s reference 
of his Alecto uc.cHls to the 400-foot hn^el (Corryville l)ed) is therefore 
probablv in (‘or reed. 

AMPLEXOPORA DISCOIDEA (Nicholson). 

Chaetetes dificoidrns James, Catal. Foss. Oinciinmti group, 1871, p. 4. (Named 
Ixit not dtdined. ) 

Chaetetes dlscoUteas Nicholson, <duar. Jour. (Jeol. Soc. London, XXX, 1874, ]>. 
511, j)l. XXX, ligs. 4-4d. 

Chaetetes dlscoUteas Nicholson, (ieol. 8nrv. ()hi<>. Pal., JI, 1875, p. 206, pi. xxi, 
figs. 15-15c. 

Moatlcidlpora {Monotrypa) dlsroUlea Nicholson, Genus ]\Iontic‘uli}iora, 1881, }». 
19M, pl. IV, figs. o-3f. 

Montlcutlpora discoidea James and James, Jour. Cincinnati 8oc. Nat. Hist., X, 
1888, p. 163. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 178. 

Aiaple.ropom discoidea Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 255. 

Nicholson accredits this species to dames, ))ut inasnuu‘h as the latter 
named it without definitioiu Chactcf<is dtscoldcu.s James is a tuonca 
rvidum. The JaiiK's types of i^lmctctc.^ dlmolden^ include, in addition 
to the well-known form described bv Nicholson undci’ tin' same name, 
specimens of Ataplc.copom judnAformix (Nicholson) and Asj>ldo]>om 
iieicl>crnfl (Nicholson) from the Eden shah', l^m^opom ItonplUdh 
(Nicholson) from the Richmond group, and several undetermined spe- 
cies ranging in time from the Eden to the Richmond. Thi'se various 
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s]K‘(‘i(^s agree in one eharaetcr only, naiiiel}^, the discoid jnethod of 
growth. 

Ample j'opovu dhcohlea is readily recognized by its discoid habit of 
gi-owth, absence of niesopores and liy rather numei’oiis acanthopores 
and diaphragms. 

Oecuvrence . — A characteristic fossil of the Fairmount meml)er of 
the Covington group at Cincinnati, Ohio, and vicinity. 

AMPLEXOPORA FILIOSA (D’Orbigny). 

Plate III, figs. l-:i. 

Mont ten lij)or< i ftliasa IVOrbigny, Prodr. de Pal., I, 1850, p. 25. 

Lejftotrffjxi Jiliom. Ulrich, Genl. Surv. Illinois, VIII, 1890, p. 45(5, pi. xxxvi, figs. 
7, 7a. 

Moniiru/ipom tflififio James and James, Jour. Uincinnati 8oc. Xat. Hist., X, 1888, 
I>. 162. — J. F. James, Jour. Uincinnati Snc. Nat. Hist., XV. 1898, p. 158. 

Ainp/eroporo Jiliosa Xickles and Bassler, Bull. U. S. Geol. 8urv., No. 178, 
1900, p. 164. 

Jfotiticulipora .snt)ejf/i}t(Irir<i ( U. P. James, ]\Is. ) J. F. James, Jour. Cincinnati 8oc. 
Nat. Hist., XVI II, 1896, p. 128, fig. 18a-c. 

The type lot of James's Moufirndtpora Hidmtjllndeica consists of two 
specimens, one of whi(‘h is an example of Dehujella tdrichi and the 
other — the one from which his illustrations were prepared — proves 
to 1)0 the same as Amplen'opimn (D'Orbigny). Under the cir- 

cumstances. only the figured s]iecimen should or can be considered as 
the type of James's species. As this is an um|uestionable example of 
A^filUmt^ a species described long befoi*e by D'Orbigny and well 
known to Cimunnati collectors, James's JA. mhcyl indrica naturally 
falls into synonymy under ^1. The unligured specimen resem- 

bles the tigunHl type onlv in that it is a thick subcylindrical stem. In 
all other i‘espects it ditfers decidedly and shows the characters of 
Di'hiyella tdrhdtl. (Plate II, tigs. 8, 4.) The figured specimen differs 
from the ordinary masses of AmpIe,voj)on( ^fiUom merely in this, that 
in growing over and completely covering an Orthoarnx it finally 
assumed a subcylindrical shape. This is not an unusual occurrence, 
though the majority of specimens are irregularly massive or hemi- 
spheric in shape. J. F. Jani(\s has illustrated the internal characters 
of the specimen regarded as the t 3 ^pe of his species, Init thin sections 
of the .same prepai-ed by the writer show that his figures are not only 
misleading but also incorrect. On Plate III of this paper the vi(‘ws 
presented 1)V these thin .sections have been carefullv drawn. 

AmpJr,voj>nm /77/g.sv/ is a characteristic and not uncommon fossil 
ranging from th(‘ Fairmount to and througli the Corrvville members 
throughout the Ohio Pasin, and mav readilv l>e recognized bv its unis- 
siv(‘ zoaria, monticulated surface, thin-walled jiolvgonal zo(ccia and 
absimce of’ mesopon's. 'Vhu siz(^ of the zoaiMum in specimens seen bv 
the wiiter has varied from lumps h‘ss than 2.5 mm. in diamet(U- to 
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dome-shaped masses dOO mm. wide and 200 to r300 mm. in height. 
Tlie surface is generally monticulated, the monticules usually )>eing 
low and rounded hut sometimes strongly elevated and sharp!}" pointed. 
Nim^ of the ordinary zoasda may )je counted in a distam-e of 2 mm. 
Acanthoj)oi*es are present in the successive matuiv zones, but are sel- 
dom readily noticealile at the surface. 

The internal chaiatdei’s of this species are unusually well marked 
and constant. A vertical section shows that the zoailum is made up 
of successive zones distinguished l)y variations in tabulation and other 
respects. Often the zones ai*e separated by clay-tilled interspaces, 
but in most cases the zocecial tubes are practically continuous through- 
out a zoarium. In such specimens the individual zones can only be 
distinguished by the alternate development of immature and mature 
regions. In each of the successive immature regions the zomcia have 
thin walls and few or no acanthopores. Diaphragms are ])resent but 
are separated from each other by distances varying from 1 to 2 
tube diameters. This region passes npw"ard, sometimes abruptly but 
more commonly rather gradually, into the mature region in which the 
walls ai’e consideral)ly thickened, small acanthopoi’es developed in 
large numbers, and the diaphragms increased in numbei* so that two or 
even three occur in a distance equal to their own diameter. An occa- 
sional curved or funnel-shaped dia])hragm, like those freciuently seen 
in the typical species of the genus, also may be observed in the mature 
region. Tangential sections passing through the mature zone bring 
out especially the character separating the genus Amj^exopora from 
the otherwise quite similar group recently named CypJiotripxi, This 
is, namely, the presence of a central black line separating the walls of 
adjoining zomcia. In the lattei* genus the zocecial walls are so amal- 
gamated that their boundaries can not be distinguished, the central 
portion l)eing clear or light colored. The zocecia in the immature 
region have such thin walls that sections show no structural features. 

Occurrence. — Fairmount, Bellevue, and Corryville members of the 
Covington group at many localities in the Ohio Basin. Cincinnati, 
Ohio, is the type locality for both D'Orbigny’s and James's specimens. 

AMPLEXOPORA PETASIFORMIS-WELCHI (James). 

MohticnU})ora [Monotrypa) irelchi James, Paleontologist, No. (>, 1882, p. 50; No. 7, 
1883, pL I, figs. 4-4(*. 

}[ontmiUpora petasiformis var. nrlrhi James and Ja.mes, Jour. Cincinnati Soc. 
Nat. Hist., X, 1888, p. 109. — J. F. Ja:sies, Jour. Cincinnati Soc. Nat. Hist., 
XVI, 1894, p. 187. 

Amplexopom j^ctnYfformh-welchl Nu’Kles and Basslek, Bull. V , S. Geol. Siirv. , 
No. 178, 1900, p. 105. 

This variety did’ers from peUrs/f}uu/ii>^ on\y in the shape of the 
zoarium, which tends to assume a subi’amose or ramose growth instead 
of the usual hat-shaped masses. Variety welcld is of interest mainly 
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in that it bridget; the gap between the typical ramose species of ^4 
2)o7^a and the massive forms, such as A, jU torn or ^1. petasiformis, 

OccuTvence . — Eden shale, Cincinnati, Ohio, and vicinity. 

ARTHROPORA CINCINNATIENSIS (James). 

Plate IV, 7. 

l*tlIo(llriija / chichmc/fuDsis Jamks, Paleontologist, No. 5, IS81, p. 89. 

This is one of the Cincinnatian species of Arthroj}ora., a genus of 
l)ifoliate bryozoa clmracterized i)y its regularly and frecpiently jointed 
zoaria. In its zoiecial structure the species is very similar to the 
a))undant A. sJuiffcr! (Meek), but the respective zoarial peculiarities of 
the two forms are so constant and evident as to justify their recogni- 
tion as distinct species. James gave a fairly good description of his 
species, a part of which is quoted below, and his diagnosis, together 
with the figure of the type presented on Plate IV, will probablv serve 
for its readv identitication. 

Ori(/!nal description .- — ''Polyzoarv * * *, consisting of su))- 

cylindidcal, or cylindrical stems, giving oil lateral branches from half 
a line to om‘ line apart at an angle, genei’ally of about 45 degrees; 
branches varving in length from half a line to over one line; diameter 
of stems about half a line. The pores vary from long oval to subcir- 
cular in shape, and are arranged in alternating rows, three or four in 
the space of half a line measuring their longer diameter (longitudi- 
nally), and nearlv twice that number transversely; separated, generally, 
about their own diameter apart. * * * 

Compared with Arthropora clearelandl (,lames) with which A. Cin- 
cinnati ensls agrees most nearly in growth, the latter may be distin- 
guished by its smaller, nearly cvlindrical and proportionally stouter 
branches, while in zocecial structure it differs in having decidedly 
)>roader interzomcial spaces, causing the zomcial apertures to be much 
smaller. .1. shaf'eri agrees better in the external appearance of its 
zocecia, but differs decidedly in the greater size of its segments and in 
their broader, relatively shorter, more frequent, and compressed 
lateral branches. 

Occurrence. — Not uncommon in the lowermost strata of the Mount 

Hope mem))cr at Cincinnati, Ohio, and vicinitv. 

* • 

ARTHROPORA CLEAVELANDI (James). 

Plate 111, fi<rs. 18-16; ]>late IV, fijr.’ 6. 

nilodkUja cleavelandi ^ Paleontologist, No. 5, 1881, p. 88. 

Arihro}iora sJufjferi’Cleavelandi Nickles and Bassi.eh, Bull. U. S. Geol. Surv., 
No. 173, 1900, p. 171. 

PtUodlctya f/rahawt A \yiESy Paleontologist, No.^5, 1881, p. 89. 

liilodiciiri didiin .Fames, Paleontologist, No. 5, 1881, ]). 40. 

/^itodictff(( rleavtlandi James, as shown by the type, is founded 
upon segments of a rather well-marked species of Artliropora occur- 
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ring nbnndantly throughout the various sul)di visions of the Eden 
shale. The species is chai’acterized by slender, generally nonbifur- 
cating segments (in eoiisequence of which the complete zoarium must 
have consisted of comparatively only a fcAv rigid })ranches), and by 
the numerous and small lateral branchlets springingout at nearl3M’ight 
angles from the main stem. The segments are nsuallv found sepa- 
rated, specimens retaining more than a sequence of tAvo or three being 
extremely rare. In length they A^ary but little from the average of 
7 mm. The basal segment is l)i furcated and draAvn outacuminatel}" below. 

The t^^pes of P. grahanii and 7^. (hd)ia agree exactly in their zom- 
cial characters Avith those of J\ cleavclcnidl and ditfer from the last onlv 
in each having a long striated pointed base and fcAver or no lateral 
branchlets. As here interpreted these three supposed species are 
founded in tAvo cases upon nothing further than basal segments and 
in the third case upon the upper segments of one tind the same species 
of ATthropono foi’ Avhich the name cleavcIcuidJ is adopted and the other 
tAVO rejected. 

Occurrence, — h}den shale, Cincinnati, Ohio, and vicinitv. 

ARTHROPORA KENTUCKYENSIS (James). 

Plate IV, %. 5. 

PtUodictiia kenfurkt/ensi(< J AMES, Paleontologist, No. 5, 1881, p. 88. 

Compare Arfhropont bl/urcafa Ulrich, Geol. and Nat. Hist. Snrv. IMinn., Final 
Rep., Ill, Pt. 1, 1898, p. 178, pi. xiv, figs. 22-25. 

The tjqies of PtUndietya Ixentnchyensh Janies consist of tAA"o frag- 
mentaiy examples of a species of Arthropora. Avhich may proA^e to be 
closel}^ related to the ^Minnesota Black Ri\"er form described by Ulrich “ 
as Arthropora hlfurcntn. Better and more complete examples are 
necessarv before this relationship can be determined Avith certain tv. 
In the meantime both James’s and Ulrich's names may be recognized 
as A^alid. James’s type specimens ditfer from other species of Artliro- 
pora in having exceptionall}^ narroAv interzocecial spaces. This charac- 
ter, if constant, ma}^ verv Avell be regarded as of specitfc importance. 

The jointed, bifoliate zoarium Avill distinguish A. l'ertuckyeni<is from 
all associated bryozoa. With the exception of A, hlfureafn,, the other 
species of Arthroporq are too ditf'erent to require comparison. 

BromlcA" shale of the Trenton, Ohio River bank oppo- 
site Cincinnati. Ohio, in strata 10 or 15 feet above Ioav Avatermark. 

ARTHROSTYLUS TENUIS (James). 

Hclopora tenuis A AME.^^ Paleontologist, No. 1, 1878, p. 8. 

Arthronema tenuis PTlru’h, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 160, pi. 
VI, figs. 8-8c. 

ArthrostylusJ-enuis Ulrich, Geol, and Nat. Hist. Surv. ^Minnesota, Final Kept., Ill, 
Pt. 1, 1893, pi. TIT, fig. 16c. 
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Altliough the orioimil description of this fine species is incorrect in 
several details, the study of the types shows that it was correctly 
identified and well illustrated by Ulrich in 1882/^ 

The zoariuni is jointed. ))ut specimens showing the segments still in 
connection arc not common. The segments are yeiy slender, straight, 
needle-shaped rods, about 5 inin. in length, slight!}" expanding toward 
the obtusely rounded upper extremit}". The latter articulates with 
the pointed lower ends of generally two succeeding segments, the 
complete zoariuni appearing to consist of extremely delicate and regu- 
larly bifurcating branches. Cross sections of a segment are subquad- 
rangular in shape, three of the sides being concave and equal in width, 
\vhil(‘ the fourth side is slightly convex and half again as wide. Each 
of the three equal sides bears a row of zoiecia, while 6 to 8 longitudi- 
nal striie mark the fourth side. The zooeeial apertures are oval, and 
when perfect have a delicate and pi’oininent equall}" elevated rim; 9 
zocecia in 2 mm. 

The small slender segments of A. Unuis with the three equal cellu- 
liferoiis sides and the broader, striated, noncelluliferous fourth side 
are so ditierent from the zoaria of all other bryozoa in the Cincin- 
' natian series that comparison is not necessary. 

Occurrence . — Not uncommon throughout the Eden shale at Cincin- 
nati and vicinity. James’s type is from the lower division (Economy 
meuiber) where spe(‘iinens are particularly abundant. 

ASPIDOPORA CALYCULA (James.) 

Plate I, tigs. 8-10. 

Lichnidlia / cahjcnla James, Tatal. Fo.«s. Cincinnati Group, 1871, p. 5 (not 
(leliiUMl ) . 

Chivictei^ f i'iihjculm James, Iiitrod. Cutal. Foss. Cincinnati Group, 1875, p. 1. 

MonticuUpom (Dtplolnjpa) cahjcula Nkuiolson, Genus Monticulipora, 1881, p. 
1()5, pi. IV, tigs. 4-4 /l 

Montiridipora rahictda James and James, Jour. Cincinnati Soc. Nat. Hist., X, 1888, 
p. 167. — J. F. James, Jour. Ciiu'innati Soc. Nat. Hist., XVI, 1804, p. 184. 

Aapidojfom cali/nilaVhmcu, Geol. and Nat. Hist. 8urv., ISIinnesota, Final RejJ., 
Ill, Pt. 1, 1808, p. 255. 

]\I()st of th(‘ characters of this species have been so well described 
and illustrated by Nicholson that its identification is a matter of little 
dilliculty. New figures of the internal structure are introduced here 
partly to show the identity of James’s types with the form described 
by Nicholson, but mainly to give a better illustration of a vertical 
section than has been published heretofore. In the vertical section 
figui-ed by Nicholson the zoariuni is cut in such a waj^ that a false idea 
of the internal features is presented. Such sections, in order to bring 
out the essential charactei's, should cut the zoariuni at right angles to 
the growing edg(\ ^t. cahjenht., when sectioned in this way, shows 
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that an iinmatnre zone i.s present as in neai-ly all Paleozoic bryozoa, 
but this region is so short that it will not l)e noticed unless the section 
is made in the manner indicated tibove. Numerous acanthopores and 
closely tabulated mesopores are developed in the mature region, while 
each zocecium generally shows a single large cystiphragm occupying 
the bend from the immature to the mature region. Karely a second 
and even a third may be developed above the first. 

Aspid(q)ora calyc^da is the only described species of the genus 
occurring in the particular strata in which it is found, while from 
associated bryozoa the discoid zoarium with numerous mesopores and 
acanthopores and the zooecial tiilies with 'large cystiphragins will serve 
as a read}^ means of separation. 

Occurrence, — Not iinconmion in the Bromley shale of the Trenton, 
exposed along the Ohio River bank opposite Cincinnati, Ohio. 

ASPIDOPORA ECCENTRICA (James). 

Plate 1*1, S-12; plate V, figs. 7, 8. 

MonticnUpora {HeterotrupaO ecreiitrica James, Paleontologist, No. fi, 1882, p. 48; 
No. 7, pi. I, figs. 6, 6c. 

Mo)ificiUipom James and James, Jour. Cineinnati Soc. Nat. Hist., X, 

1888, p. 167, pi. 11, figs. 2a-i\ — J. F. James, Jour. Cincinnati Soc. Nat. Hist., 
XVI, 1894, p. 185. 

Aspldopora ecrentricaVhmrii, Geol. and Nat. Hist. Surv., xMiiinesota, Final Kept., 
ill, Pt. 1, 1893, p. 255. 

Zoarium a small, free, subcircular expansion averaging 4 mm. in 
diameter and 1 mm. or less in thickness. Occasionally several of these 
disks may be found in contact and forming a zoarium as in A, areolata 
Ulrich. Celluliferoiis face smooth, slightly convex, and 'showing that 
the zoarium is composed of a single macula surrounded b}^ zocecia of 
the normal size. U nder surface Hat or concave and lined with an epithe- 
cal membrane whose wrinkles or lines of growth are arranged about a 
point nearer the margin than the center of the base. Zocecial aper- 
tures rounded or ovate, the average diameter of the ordinary zocecium 
0.3 mm. with 6 in 2 mm. while the largest zocecia of the macuhe attain 
a diameter half again as great. Mesopores rather numerous, 0 usually 
surrounding a zocecium and occupying the interspaces left by the zocecia 
where their walls fail to touch. Ac-anthopores few and small and sel- 
dom detected either in sections or on the specimens. 

The internal characters of this form dili'er but little from other 
species of the genus. The large, elongate but few cystiphragins and 
the absence of diaphragms characterize the zocecial tubes while the 
mesopores are, as usual in this genus, closely tabulated. 

This neat little species can readily be recognized by its small sul)cir- 
culai' zoarium and the eccentric wrinkles of the epithecated side. The 
species seems to be restricted to the middle division of tlie Eden shale 
in the Cincinnati area. Washings from certain shah‘ beds will often 
Proc. N. ^1, vol. XXX — 06 2 
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yield hundreds of free examples while the limestone layers sometimes 
show an abundance of specimens on their surfaces. The best develop- 
ment of the species at Cincinnati occurs in the shales at a horizon 170 
feet above low water mark in the Ohio Kiver. 

Occurrence. — Southgate member of the Eden shale, Cincinnati, Ohio, 
and vicinity. 

BATOSTOMA VARIANS (James). 

Chaetetes mrians James, Paleontologist, Xo. 1, 1878, p. 2. 

Montirulipora {CJuteieies) James, Paleontologist, No. 5, 1881, p. 36. 

Monticiil ipora mrians Tames and James, Jour. Cincinnati Soc. Nat. Hist., X, 
1888, j). 177, pi. II, figs. 4a, h. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., 
XVI, 1894, p. 199. 

Baiostoma mrians Nickles and Bassler, Bull. U. 8. Geological Survey, No. 173, 
1900, ]). 179. 

Baiostoma variabile (part) Ulrich, Geol. Surv. Illinois, VIII, 1890, p. 460, })1. 
XXXV, figs. 4b-4.e (not 4, 4a, 5, or })1. xxxvi, fig. 1). 

The earliest description of this species was sufficient for its recog- 
nition especially since it was compared with Chaetetes; (now Batostrmut) 
jamesi Nicholson, of which good figures and a description had appeared 
some years before, dames's description of 1881 also gives a fair idea 
of the form and comparisons with the related B. jamesl. Ulrich's defi- 
nition and figures oi Batostoina variahile^^ ])i'ove upon further investiga- 
tion to be founded upon at least two distinct species oi Batostoma, one 
of which as indicated above is synonymous with B. mrians^ while the 
second is here recognized and redefined as B. variaVde. The geological 
occurrence of the two species is quite different, B. carians ranging 
from the Arnheim formation to and through the Whitewater forma- 
tion of the Richmond group, and //. rariahile being a characteristic 
fossil of the uppermost beds of the .same group. 

Comparing B. carJans with B. ju)Hesf\ the former is found to have 
thin-walled, angular, instead of oval, thick-walled zocecia, few and 
irregularly placed instead of numerous mesopores, fewer diaphragms, 
and a lobate or subfrondescent zoarium instead of a regularly ramose 
one as in the latter species. For good figures of both the internal and 
exter.nal characters of B. rartans^ the student is referred to those 
mentioned above under the citation of B. vuriahHe. 

Occurrence . — Abundant in the Arnheim, Waynesville, Liberty, and 
AVhitewater formations of the Richmond group in Ohio, Indiana, and 
Ken tuck \\ 

BATOSTOMA VARIABILE Ulrich (restricted). 

I’late Vll, figs. 9, 10. 

Baiostoma variabile (part) Ulrich, Geol. Snrv. Illinois, VIII, 1890, p. 460, pi. 
XXXV, fig. fi; pi. XXXVI, fig. 1 (not pi. xxxv, figs. 4b-Ae=B. mrians). 

As mentioned in the remarks under the preceding species, Ulrich's 
Batostoma rariahile includes at least two distinct forms, one of which 
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is the .same as Batostoma varJanfi (James), while the second is a good 
specie.s of the same genus. The writer proposes to restrict the spe- 
cies Biitostoma variahHe to the second form. Illustrations of the 
external features of this form have already been ])ublished b}- Ulrich, 
as cited above, and tigures of the internal structure are given on Plate 
Vll of this article. 

n. rcn as thus restricted, forms robust, cylindrical or subcom- 

pressed usually infre((uently dividing stems, 10 mm. or more in diam- 
eter. The sui-fac(‘ of the zoarium is smooth but macuhe of conspicu- 
ously larger zocecia are present. The zofccia are thin-walled and 
angular at the surface with mesoi)ores practical!}^ absent. Below the 
surface the zocecial walls are so thickened b}^ deposits of tissue along 
their sides that a tangential .section through this region gives a 
rounded aspect to the apertures. Six to .seven of the ordinaiy zoeecia 
occur in "2 mm. Acanthopores sometimes large and occupying all the 
zocecial angles, but at other times not a conspicuous feature. Distribu- 
tion of diaphragms and other internal features as shown on Plate VII. 

Becau.se of the absence of mesopores, this species shows with unu- 
sual distinctne.ss in tangential .sections, the black line separating the 
walls of contiguous zorecia, a characteristic feature of this as well as a 
number of other genera of the monticuliporoids. The large, smooth, 
ramose zoarium, angular contiguous zo(ecia, few mesopores, and con- 
.spicuous clusters are (haracters sulhcient to distinguish this form from 
other .species of the genus. 

The specimens figured by Ulrich from the Richmond gi’oup at 
Savannah, Illinois (Plate XXXV, figs. T, T/, in the work cited above) 
can not be determined with (‘ertainty on account of theii* ill-preserved 
internal structure, but it is probable that they belong to neither of 
the two species under discussion. 

Occurrence. — Uppermost beds of Richmond group at a number of 
localities in Indiana and Ohio. The types which are in the collections 
of the U. S. National Museum, were found in the vicinity of Osgood, 
Indiana. 

BYTHOPORA ARCTIPORA (Nicholson). 

Plate II, tigs. 1, 2. 

PtUodictya ? arcUponi Nk'iiolsox, Ann. ^lag. Nat. Hist. (4), XV, 1875, j>. ISO, 
pi. XIV, tigs. 4-4/;. 

PtUodktya ? arctlpora Nicholson, (reol. Snrv. Ohio, I*al., II, 1875, }). 202, pi. xxv, 
figs. 9-9/>. 

Byihopora arcdpo)'ci Miller and Dyer, Contr. to Pal., No. 2, 1878, p. G. 

Chilietes mhvdas James, Paleontologist, No. 3, 1879, p. 20. 

The types of Chaetetes mlvutur Janies c*onsist of a number of speci- 
mens of a small species of ByfJufpora. Carefully compared with other 
species of this genus, they all prov(‘ to be more or less youthful 
branches of the same species of which Nicholson had previously 
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described very old examples under the name l^iilodictya ^ arctipora. 
This determination was quite unexpected since in their revision of the 
Monticuliporoids James and James, who might be expected to know 
the facts in the case and therefore were followed by Nickles and the 
wi'iter,^ place C, )ni)u(fus as a synonym of Montfcullpom (now Bytho- 
jHfVti) cleJlcafAda (Nicholson).'’ 

OcfAUTeuce. — Byiliopora arcitjxjra is a characteristic and very abun- 
dant fossil of all the divisions of the Eden shale in the Ohio ])asin. 
The types of C\ minutusw^^v^ found near Loveland, Clermont County, 
Ohio. 

BYTHOPORA DENDRINA (James). 

Ifelopom (hiulrlna James, Paleontologist, Xo. 1, 1S78, p. 8 (Jnlv 2, 1878); XX). 2, 
p. 14. 

Bifthopom dendrhia X^U’KLt:s and Bassleh, Bull. U. S. Geol. 8nrv., Xo. 178, 1900, 
p. 185. 

Biliho]>omfratlco}<a Miller and Dyer, Contr. to Pal., Xo. 2, 1878, p. 6. pi. iv, 
figs, fi, 6a (July 22, 1878). 

The type of IIeloj>ora deudrlna does not belong to the James collec- 
tion and the following remarks are introduced liere only to indicate 
the rather unusual history of the species. As indicated in the above 
synonymy, James’s species antedates B, fndicom by only twentj^ ^l^vs, 
but ])oth names seem to be founded upon the same specimen. The 
specimen described by^ flames was an unusually tine zoarium found bj" 
^Fr. Charles Scluichert. who, after flames’s description had l)een writ- 
tcfi, disposed of it to Mr. C. B. Dyer. The type of B. f rut (cosa came 
from Ml’. Dyer’s collection, and apparently is the same specimen as 
that found by ]\Ir. Schuchert, the result lieing that the two names have 
not onh^ been founded upon the same species, but prolialdy also upon 
the same specimen. 

B, dendrhia may be distinguished from other species of Bythojiora 
by its frecpiently branching, slender stems; flames’s description brings 
out the superficial characters even though unaccompanied by illustra- 
tion. 

Occurrence. Fairview formation, Cincinnati, Ohio, and vicinity. 

BYTHOPORA GRACILIS (Nicholson.) 

Chnetetes ffmcUis James, Catal. Low. Sil. Foss. Cincinnati (ironp, 1871, p. 8 
(named only). 

nuif’teten f/raedis Su noLsos, t^nar. Jour. Geol. Soc. London, XXX, 1874, p. 504, 
pi. XXIX, figs. 7, 7a; Geol. Snrv. Ohio, Pal., U, 1875, j). 198, pi. xxi, figs. 
8, 8b. 

Moidietdipora {lirterotriipa) (jrarill.'i Xiciiolso.n, Cicnns >lonticuli}>ora, 1881, p. 
125, pi. II, figs, 1-11), and fig. 20. 

'^Oteol. Siirv. Ohio, Pal., II, 1875, p. 262. 

Bull. C. 8. Genlogical 8nrvey, Xo. 178, 1900, p. 184. 

Chaettirs de/iratidna Xicholson, Jour. Geol. 8oc. London, XXX, 1874. 

p. 505, pi. XXIX, figs. 8-8b. 
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Mouticulipora (jnirUh James an<l James, Jour. Cinriiiiuiti Soc. Nat. Hist., X, 
1888, p. 17:i. 

Moniicullpora gntcifis J. F. Jaimes, Joiir. Cincinnati 8oc. Nat. flist., XVI, 1894, 
p. 191. 

Batodomdla (/ranlis Flkk’h, Geol. Siirv, Illinois, VIII, 1890, p. 482, pi. xxxv, 
fig. 2. 

Bifthopora gracillii Nickles and Basslek, Bull. IT. 8. Geol. 8nrv., No. 173, 1900, 
p. 185. 

This species among- others was merely named flames but descrilted 
and accredited to him by Xicholson. As in this and other similar 
cases, the James name is a nouieji )ni(hu}i^ so that the real author of 
the species is Nicholson. The species has been well described and 
figured by Nicholson and Ulrich, and the student is referred to the 
works above cited for their detailed descriptions. 

Abundant in the Fairview and MciMillan formations 
throughout the Ohio Basin. The species is especially abundant in the 
Corrvville member, many slabs from this division being (covered with 
their white, smooth, narrow branches. 

BYTHOPORA MEEKI (James). 

Chaefefes meeJi James, Paleontologist, No. 1, 1878, p. 1. 

Montlcullpora (Chaetetes) rneeki James, Paleontologist, No. 5, 1881, p. 35. 

Monticidlpora grucilh var. meeh Nicholson, Genus Mouticulipora, 1881, p. 127. 

Moniicullpora James and James, Jour. Cincinnati Soc, Nat. Hist., X, 1888, 
p. 174. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 192. 

Btfthopora meeki Nickles an<l Bassler, Bull. V. 8. Geol. 8urv., No. 173, 1900, 

p. 180. 

The type lot of Chaetetex meek! flames contains, besides the well- 
known form regarded by Nicholson as a varietj" of ^[onticulipora gra- 
specimens of Rhomljotnjjxt gtfadnita (Rominger), Ilomotrgpa 
communis Bassler, an undetermined species, and a ramose example of 
IIomotryjHt jiaJxllaris Ulrich. All of these species agree in but one 
feature, the genei*al form of the zoarium, and also show how little 
value can be attached to this character alone. Strangely enough with 
such a mixture, James's descriptions are correct since he I'ecognizes 
the relationship of his species with Chaefetex (now Bgthojxma) graciUx 
and gives good compai*isons between the two forms. Evidentlj^ he 
based his remarks upon a few of his ‘Types" and these happened to 
l)e of the species now recognized as Bgfhojmni mccl'i. 

The various species of Bythopora are so much alike in internal 
sti’ucture that it is not strange that Nicholson considered the species 
under discussion only a variet}" of his Monticulipora gracilis. How- 
ever, the fact that it occupies and is characteristic of a ditferent geo- 
logical horizon, and always forms a considerably larger zoarium, seems 
to me reason enough for its rank as a distinct species. Bythopora 
gracilis forms long slender stems seldom over 3 mm. iii diameter and 
characterizes the Fairview, and McMillan formations, while the 
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branches of B, vieeki ai’e seldom less tlian 6 or 7 mm. in diameter, and 
occur only in the Waynes\ ille formation of the Richmond group. 

Occarrence, — AVaynesville formation, Richmond group, at most local- 
ities in the Ohio Basin. »James\s types were from Clinton and Warren 
counties, Ohio. 

BYTHOPORA PARVULA (James). 

Plate III, figs. 11, 12; plate V, fig. 4. 

Jlelopom James, Paleontologist, No. 1, 1878, j). 3. 

Bythopom parvula Nickles and Bassler, Bull. U. 8. Geol. Surv., No. 173, 1900, 

p. 186. 

The types of Ilelopora parvala are from the upper part of the Eden 
shale, and prove to represent a form of Bijthopom quite distinct from 
other species of this genus. The following description and compari- 
son bring out its essential features. 

Zoarium consisting of veiT slender cylindrical branches seldom 
exceeding 0.4 mm. in diameter, dividing at irregular but rather long 
intervals and bearing 4 or 5 rows of elongate oval zocecia rounded 
behind and drawn out in front, separated from each other longitudi- 
nally by spaces equal to their longer diameter. ^Measuring length- 
wise about 5 zocecia in 2 mm. Narrow, channeled interspaces sepa- 
rate the rows of zocecia. jNIesopores and acanthopores obsolete or 
apparently wanting. Diaphragms sparingly developed. 

In its internal characters the species simulates Xemato2:)07xi ^ but the 
proportionally much greater length of the zorecial tubes is regarded 
as indicating the trepostomatous genus Bijthoponi rather than the 
Cryptostomata. 

Compared with other species of Bi/fhoj>ora^ the present form mav 
be easily distinguished by its extremely slender branches and Avidely 
separated zocjecial apertures. The associated B. arcflporn has broader 
branches and more closely set zocecia and wcdl developed acanthopores 
in greater or less abundance. 

Occurreiice, — McMickeii member of Eden shale, Loveland, Ohio. 

CALLOPORA MULTITABULATA (Ulrich). 

Plate 1, tigs. 5-7. 

MonticuUporn kcutuckensls James, Paleontologist, No. 7, 1883, p. 57, pi. ii, figs. 

MonticuVqyorn James aii<l Ja.mes, Jour. Cincinnati Soc. Nat. Hist., X, 

1888, }). 180, pi. II, figs. 6a-r/. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., 
XVI, 1894, }). 203. 

MonotnjpcUa multitalmlata rum ii. Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 
^Minnesota, 1886, p. 100. 

(\iUopont miiltitalndata Uliucu, Geol. ami Nat. Hist. Surv. ^linnesota, Final 
Kept., Ill, Pt. 1, 1893, J). 280, pi. xxiii, figs. 11, 12, 16, 17, 24-26, 30, 31. 

Monticulipora l'entucJcensi!s James could certainlv never be recog- 
nized from anv of the descriptions or iigures given by its author. 
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The descriptions l)ring out no distinctive characters and the figaires, 
especially of the internal structure, are inadequate and indeed quite 
incorrect. Figs. 5-7 on Plate I faithfully present the characters 
shown in the sections originally used and figured by James and James. 
A comparison of the two sets of ligures will show decided differences. 

James's types prove to be the same as the Kentuck}^ form of the 
species well described b}" Ulrich as MonotnjpeUa multitahulata,^ 
However, since James's description and figures, as alread}^ stated, are 
wholly inadequate and incorrect in the most essential features, it 
clearl}" falls into synonjmiy under the rules cited on a previous page. 

Occurrence , — Abundant in the Lexington limestone of the Trenton 
at a number of localities in Kentucky. James's types were found at 
Paris, Kentucky, but were erroneously recorded as coming from the 
Cincinnati group. 

CALLOPORA ONEALLI (James). 

Plate VI, figs. 1, 2. 

Chxtetes ? o' nealli ^ Introd. Catal. Low. Sil. Foss., 1875, p. 2. 

Montladlpora d'nealli James and James, Jour. Cincinnati Soc. Nat. Hist,, X, 
1888, p. 174. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 194. 

Callopom onealll Miller, North American Geol. Pal., 1889, p. 296. 

Not Monticnlipora (ITeterotrypa) oOteaUi Nicholson, Genus Monticulipora, 1881, 
p. 118 ~ Callopora onealli slgUlanoides (Nicholson). 

The lower third of the Eden shale wherever exposed in the Ohio 
Basin generally contains a small species of Oallopora in abundance. 
The same formation, especially the upper third, affords great num- 
bers of two well-marked varieties. The small, earlier form of this 
species was first described by James in 1875, as above cited, under 
the name of Chaitete,^ ? o^nealli but figures were never published. In 
1882, the same author distinguished one of the varieties as Monticiili- 
pora [Heterotrypxt) onealli f var. communis. The other variety is the 
same as the form described in 1875 by Nicholson under the name 
Chaetetes sigillarioides.^ In the Genus Monticulipora,” Nicholson 
al)andoned his species, believing it to be identical with C. onealli, 
Nickles and Bassler in their Sjuiopsis proposed the arrangement of 
these forms as given in this paper, namely, recognizing O, onealli as 
a distinct species with the two varieties communis and sii/illarioides. 

The zoarium of C, onealli is of narrow, frequently dividing branches 
1.5 to 2.0 mm. in diameter, often anastomosing so as to form a small 
bushy clump. The zocecia, of which 5 to 6 occur in 2 mm., are oval 
and separated by more or less numerous mesopores. Variety communis 
has the same zoarial growth, but its branches are mucli more robust, 
their average diameter being 7 mm. Its zocecia also are polygonal 



« Fourteenth Ann. Rej). Geol. Nat. Hist. Surv. Minnosota, 1886, p. 100. 
^Pal. Ohio, II, 1875, p. 203, pi. xxii, figs. 9, 9a. 
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tuid ill coiitiu-t at the surt’aro liecaiise of the scarcity of iiiesopores in 
this region. The zocecial cliaraeters of variety nig i.Uarlo Ides are the 
same as in the typical form, but the zoarium clitfers in consisting of 
rather long% graceful branches, 4 or 5 mm. in diameter, dividing less 
frequently and not tending to anastomose. 

The internal structure of C, onealJi is essentiall}" the same as that 
figured by Nicholson in 1881^'' for s!giJ Undo ides ^ but tangen- 

tial sections of variety rou)numi.s difi’er from l)oth in showing few meso- 
pores and polygonal zomcia. 

Occur rehce, — L\ onealU is particularly abundant in the Econoni}^ 
member of the Eden shale in the vicinity of Cincinnati; variety sigil- 
larioides ranges through the formation in equal abundance while 
variety vo)uiaunis is best developed in the upper (McMicken) member 
of these i*ocks. 

CALLOPORA ONEALLI COMMUNIS (James). 

Plate 1, tiK- I'k plate IV, tigs. 8, 9. 

Monticuhpora {Ileterittrupa) onealU? var. .Tames, Paleontologist, Xo. 6, 

1882, p. 47; Xo. 7, 1883, j)!. i, tig. 8. 

Monticniipom communis .Tames and James, Jour. Cincinnati Soc. Xat. Hist., X, 
1888, p. 175, pi. II, figs. 5a, 1). — J. F. James, Jour. Cincinnati Soc. Xat. Hist., 
XVI, 1894, p. 195. 

Calloporu oncullccornmnnis Xickles and Passler, Bull. V. S. Geol. Siirv., Xo. 173, 
1900, p. 190. 

This variety has been discussed in the remarks under CaUopora 
onralll and, as there stated, uiaj^ he distinguished from the typical 
form of the species by its decddedly robust instead of delicate liranehes 
and by its few inesopores. The branches are usually about 7 mm. in 
diameter and form bushy masses by their anastomosis. The internal 
structure is the same as in C, onecdll and var. slgilhtrloides with the 
exception that as the surface is approached many of the inesopores 
pinch out so that at the sui’face itself the zooecia are in contact prac- 
tically on all sides. This c‘auses the zoiecia to assume a polygonal 
outline and to become a trifle larger than in typical C. oneallu They 
are also larger than in the vaidety >^lgillnrioidex^ but the average 
number of zoiecia in a given space is the .same in all three forms. 

The tj’pes of the variety are missing, but the examples 

here figured on Plate IV arc identical with specimens lalieled by Mr. 
James in tlie colledions of the U. S. National Museum. 

Occurrence . — Abundant in the Eden shale at many localities in the 
Ohio Basin, Cincinnati being the type locality. Especially fine speci- 
mens an' found in the upper beds of this formation. 



Genus ^Moiiticulipora, 1881, p. 118, pi. iii, ligs. 3-3f. 
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CALLOPORELLA CIRCULARIS (James). 

Monticulipora (Ileterofrypa) James, Paleontologist, No. 6, 1882, p. 48. 

' Mouticidipom cirndarl'n James, Paleontologist, No. 7, 1883, ]>. 58, j>l. i, tigs. 3, 3<n 

MonilcaUpom lens James and James, Jour. Cincinnati Soc. Nat. Hist., X, 1888, 
p. 165. — J. F. James, Jonr. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 181. 
(Not NebuUpom lens ]McCoy.) 

Calloporella haerlsi Ulrich, Jonr. Cincinnati Soc. Nat. Hist., VI, 1883, ]>. 91, 
pi. I, figs. 5-5c. 

Calloporella cirmlarls Nickles and Bassler, Bull. U. S. Geol. Siirv., No. 173, 
1900, p. 193. 

James’8 original desci’iption of this form i.s clear enough to make 
one rea.sonabl}^ certain that his species is the same as that described 
and tigured shortly after by Ulrich as V((Uo})oiTUa harrlxi and an 
examination of the tj^pe specimensof each proves this beyond a doubt. 
The absence of figures in the case of J/. c!)x^ahtris\>^ not a valid excuse 
for rejecting the name, inasmuch as the description gives a clear state- 
ment of both the internal and external characters. James and James 
in 1888 and fF. F. James again in 1894 recognize M. <‘!rcf(h(ris as a 
synonym of McCoy's JS^ebaUpora lens — a species from Great Britain 
which has a similar zoarial growth, but whose zocecial characters are 
not yet known. The possibilitv of the two forms proving to repre- 
sent the same species is, in the opinion of the writer, very remote. 

Ulrich has given a good description and figures of the species and 
the student is referred to his work. The discoid zoariuin, with rounded 
zocecia surrounded by ring-like walls and separated l>y numerous 
closely tabulated mesopores, characterize the species. 

Occurrence. — Not uncommon in the Waynesville formation of the 
Richmond. The type locality is Westboro, Ohio, but the species Inis 
been found at many other pla(‘cs in southwestm-n Ohio and southeast(‘rn 
Indiana. 

CERAMOPORA CONCENTRICA James. 

Cermnoporet concentrlca James, Piileontologi.«t, Nu. 1, 1878, p. 5. 

Ceramopora omcentrkxi James and James, Jonr. Cinrinnati S<h‘. Nat. Hist., XI, 
1888, p. 38, pi. I, figs. 8, 8 a. 

Not Cadoclema concentricuin Nk'kles and Bassler, Bull. U. S. Geol. Snrv. No. 
173, 1900, p. 212 {=C(elodenia {Diamesopom) comnnine (Ulrich)). 

The original description of this form is too vague for recognition, 
and the species must date from 1883, when James and James gave 
another description and figured a specimen. The type lot, from which 
the original description was apparentlj" drawn, consists of the following: 

(1) Three specimens of CennnoporiUu dlstincta Ulrich from the Kden 
shale at Cincinnati or vicinity. 

(2) Two specimens of Oenunojxtrelht e///L>c/Ls'As' (Nicholson) from the 
upper beds of the Eden shale at Cincinnati. 
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(8) One specimen of tlie basal expansion of (^hihtporella flahtUata 
(ririeh) from the Corryville meni])er at Cincinnati. 

(4) Several spe(‘iiHens of the basal expansion of Co(4orJ emu corn mime 
(ririch) and fragments of the branches of the same species, all of these 
being* from the lower part of the Echm shale, and probably from the 
bank of the Ohio Itiver at Ludlow, Kentucky. 

The specimen selected for illustration })v James and James/bind which 
should ))e adopted as the real t}"pe of the species, is a robust, frequently 
]>ranching* specimen of Callopora (}nc(ini-slyUlari<}klc8{^\Qho\^Q\\) over- 
grown ])y a finely preserved example of Cennnoporella oliloen8'ts{^\c\\- 
olson).'^ This specimen was found in the upper beds of the Eden shale, 
near Eden Park reservoir, Cincinnati. Cccanwpont ro)(ccntrica James 
and James, therefore, as based on the figured type, is a synonym for 
Oeram<tporeUa ohioensis (Nicholson), Without the specimen it would 
be impossible to make this determination, since the figure is wholly 
without distinctiA'e characters. As stated, the original description is 
too indefinite, and, as the type lot shows, based upon too many dis- 
tinct species for recognition. 

NickL'sand the writer in their Synopsis of American Fossil Bryozoa 
I'eferred Jame.s's ( W(nnoj)ora concent rlcn to the genus Cocloch mn. mak- 
ing Ulrich's Dhnnesopora communis a synonym. How erroneous our 
ideas of the species were is shown by the above remarks, our concep- 
tion of the species ))cing based upon a ‘Hypical" specimen received 
1)V Mr. Nickles some years ago from Mr. James, and which happened 
to be the same as Ulrich's Dlantcsoporn (now Cock/clona) communis. 
Hence CoeJodemu concent rleatn of Nickles and I>as.sler is a synonym of 
Ci^ehmlema commune (Ulrich). 

CERAMOPORA ? IRREGULARIS James. 

Ceranwpom Jamks, Paleontologist, No. 1, 187S, p. 5. 

This species was descri))cd as incrusting foreign substances and 
having cells similar to those of Chuetetes janiesl Nicholson. The simi- 
larity to the species mentioned is borne out l)y the type specimens, 
inasmuch as three of the type lot are typical ramose examples of (\ 
(now B(fto.stomu) j((nu'si and four are incrusting form^ of the same 
species, while the remaining specimen represents the parasitic Itase of 
Batodoma Im pi icatum . 

The variation in the shape of the zo(Ccia which suggested the 
specific name is due either to growth over an uneven surface or to 
indentations of the zo(ccial walls caused by the development of numer- 
ous acanthoporcs. Inst(‘ad of being a synonym of B. Impllcatum., as 
stated l)y Nickles and Bassler, the name should have been placed as 

« Jour. Cim-iunati Soc. Nat. lli.'^t., XI, ISSS, pi. i, tijrs. 8, 8^o 
Ceramopora ohtoensis Nicholson, Pal. Ohio, II, 1875, j). 285, pi. xxv, tigs. 10</, 
/>, e (not 10 r, d). 
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t^j^ionyiiious in ])urt with ])otli /A {ind. />. hnpVvntiuiu TIow- 

cvoi\ tlie orioimil nnd only diagnosis is so vaoiin that for that reason 
alone the name ouo*ht to be drop|)ed. 

CERAMOPORA NICHOLSONI James. 

Ceramopora nkholsoni James, Catal. Fuss. Cincinnati Group, 1875, p. ,3. 

Monticalipom (FkfiiUpora) nkhoUnnt James and James, Jour. Cincinnati Soc. 
Nat. Hist., XI, 1888, p. 34, pi. i, fij^s. (>-6c. — J. F. JaxMes, Jour. Cincinnati 
Soc. Nat. Hist., XVIII, 1896, p. 121, li^. 12. 

Not ChlloporeUa nU'hoho)Fi Niceeks and IIassleh, Bull. V. S. Geol. Survey, No. 
173, 1900, [). 207 {=(.1iiloporrlla fiaheIlata Flricii). 

This species was hrst described by dames as incriistino* foreion 
substances.” The type species, however, is not an iiicrustin^ form 
but is a solid tiabellate expansion, and that this specimen is the one 
used b}^ James for his description is attested by the label in his hand- 
writing accompanying- it. The name C, nicholsoni therefon^, being 
founded on characters which do not belong to the specimen, following 
the laws of nomenclature, must be abandoned. 

James’s type is ati example oi F!sf}iUjX)ra fah^^Hata described by 
Ulrich in 1879. In 1879 James also described the two species, F. )nuW- 
pora and F. sUurlmuf^ but in the flames and Janies revision of the 
MonticuUporidx in 1888, these two names, together with Idrich’s 
F. fi^dellata and also Callopom vlnchmatteni<l>< of the same authoi* 
were made synonyms of C. nlchoJsoni. The respective types of 
F. muHlpora and F, }<Uurhina^ as noted under these headings in this 
paper, contain a number of different species, while Ulrich’s Callopom 
clvchinatiensls^ the third supposed synonym which was erroneously 
deseribed by its author as coming from Cincinnati, happens to be the 
same as Lioclema occideas (Hall and Whitffeld) from the Upper 
Devonian of Iowa." 

Nickles and Bassler, believing that with the exception of C, chchi- 
mUlensls^ the synonym}^ given by James for C. was correct, 

recognized his species as CliUoporella nicliolsonp and placed Ulrich’s 
Avell-detined ClillopoTella {Fhtidipoi\i) flabellata as a sjuionym. Had 
they seen the types thej^ certainly would not have fallen into this error, 
nor would such stress have been put upon '‘authentic” specimens had 
thej^ known of the number of distinct forms often included among 
the specimens marked as the original hypes of one and the same 
species. 

To sum up, the writer would now" regard Cca^ainojHfra mchoIsoniixnd 
its so-called synonyms as follows: (1) Cemmojyora lucholsoni itself 
must be abandoned, since the species is founded upon characters not 
showm b}^ the type. (2) Flntnllpora fiaheUaia Ulrich is recognized as 
a good species and as the type of the genus ChlloporeUa. (3) Both 



^^Geol. Surv. Illinois, VIII, 1890, p. 427. 
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Fistnf imilftpifra and F, sihirhina iiuuU'quatcly descTi))ed and 
the t 3 qDes of each, inon'over, ineliide a nmnla'r of distinct species. 
Therefore neither of the last two names is lield as valid, (d) Callopora 
einciiOKttle'nxis is a svnonvm for Lioclenuc ocddeih^ and has no I’clation 
at all with an}^ of the Cincinnatian brvozoa. 

CERAMOPORA RADIATA James. 

Cemmopov(( radlata James, Paleontologist, No. 2, 1878, p. 12. 

The type and oidv specimen dcs(‘ribed under this name proves to 
be a voiino' e.xamjtle of ( Wamoporella (jranuJom mUforth'Usi.^ (James) 
from the Eden shale at Cincinnati. The specimen consists of but a 
few macuhe with the zocecial apertures lono-drawn out and radiating 
from them in a more marked degree than usual. A similar condition 
characterizes jmung specimens of all species of CeramopnreUa, Con- 
sequenth^ the radial arrangement depended upon in distinguishing the 
species should not be regarded as a valid specific character. 

CERAMOPORELLA GRANULOSA MILFORDENSIS (James). 

Plate VI, fig. 7. 

Ccdlopom mdjordenm A Paleontologist, No. 2, 1878, p. 11. 

Montindpora {Ftstidipom) ^nilfordniUts .Fa.mes ami James, Jour. Cimannati Soe. 
Nat. Hist., XI, 1888, p. 86, pi. i, figs. 7-7b — J. F. James, Jour. Cincinnati 
8oc. Nat. Hist., XVIII, 1896, p. 122. 

Ceram oporella gmnalom milfordordfi Nicicles and Bassler, Bull. U. S. Geol. Sur- 
vey, No. 178, 1900, p. 200. 

None of the descriptions or figures of this form is sufficient for its 
recognition, but 1 have adopted James’s name in a subordinate sense to 
distinguish an abundant Eden shale varietv of CrramoponUu, The 
specimens separated bv flames under the specific name mUfonlenFn^ 
are of a Cennnopovella that ranges with (‘ertain slight but distiiiguish- 
a))lc modifications through all the subdivisions of the Covington and 
Richmond groups. The first recognizable description and figures of 
one of the varieties of this cosmopolitan species was published in 1890 
l)}^ Ulrich^* when he proposed the specific designation Cl tfmnulosa for 
the foi'in occurring so abundantlj^ in the .shalv limestone of the Kich- 
mond group in northern Illinois. Varietv )niJfordens!s differs from 
the tj^pical Cl </ramil<^sa in having slightlv smaller zomcia and in the 
veiw slight development of the peculiai* gi’anules that occiii* so alnin- 
dantlv ill the Illinois types of the species. The zoaria of the latter 
also grow into much thicker and larger masses than those of the Eden 
shales variet\\ 

Other forms of this general tvpe were found in succeeding Cincin- 
natian rocks. In course of time these probal)lv will receive similar 
s u bo rd i na te desi gna t i o n s. 

«Gvol. Surv. Illinois, VIII, 1890, p. 466, j)l. xu, figy. 2, 2=‘. 
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Ovcnrrence . — The James types were found in the Eden sliales at 
]\IiIfor(U Ohio, but the variety occurs generally in abundance in the 
Ohio Basin wherever the strata mentioned are exposed. 



CERAMOPORELLA WHITEI (James), 

Plate V, tij^. 6; plate VI, figs. 8-10. 

(h'amopom irhifei J asieh^ Paleontologist No. 2, 1878, p. 12. 

Ceniuiopom ? ivhitei James and James, Jour. Cincinnati 8oc. Nat. Hist., XI, 1888 , 
p. 38, 1)1. I, figs. 9, 9a. 

Cfvamoporella whitei Nickles and Bassler, Bull. C. S. (leol. Surv., No. 173, 1900, 

p. 201. 

James recognized the relations of this species by comparing it in his 
original description with Nicholson’s C\ The description 

and tigures given by Jmnes and James in 1888 are practicall>^ worth- 
less. The tigiire of the type agrees so little Avith the specimen itself 
that Avere it not for the presence of three cracks travei-sing it, one could 
not be certain of the identihcation. The vieAv of the surface enlarged 
is also incorrect, as a comparison Avith a photograph of the same on 
Plate Y Avill shoAV. Fortunately the species has not been described 
under any other name, so that James’s specific designation may be 
retained. 

The zoarium forms thin crusts over foreign bodies, but hy the super- 
position of numerous layers may become inassiA^e. Each zoarial layer 
is short, rarely ex(‘eeding 1.5 mm. in tliickness. Surface smooth, the 
macuhe or clusters of rather thick-Avalled mesopores not being elevated. 
Zomcia small, more or less angular, thin-Avalled and direct, about 
7 in 2 mm. Mesopores generall}^ fcAv, sometimes absent altogether. 
Limariuin occupAung from one-fourth to one-third of the zocecial cir- 
cumference, seldom overarching the zo(ecial caAuty and alAA^ays a more 
or less inconspicuous feature of the surface. The internal structure 
is essentially the same as in other species of the genus and is more 
clearly brought out by the figures on Plate VI than Avould be possible 
bA" description. 

As is the case in other species of the same section of Ceramojxfvelho 
O, irhite! exhibits consideralde A^ariation. This consists principal!}' of 
(1) differences in the relative number and distribution of the meso- 
pores even in different or adjoining parts of the same zoarium, (2) in 
the degree in Avhich the zooecia imbricate, and consecjuently (3) in the 
degree of obli(puty of the apertures, and (J) in the extent to which 
the lunaria are dcA'cloped in the zocecia occupying the macuhe. IIoav- 
eA'er, the features presented by James’s type are exhibited on at least 
a portion of nearly every one of several hundred specimens seen by 
the writer. 



Ceramopora ohloenm Nidiols^on, Bal. ( )hio, II, 1875, 265, j)l. xxv, figs. 10 a, e 

(not 10 c, rf.). 
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([ a closely related species, may be separated by its uni- 

formly more imbricating and radial arranged triangular-shaped zom- 
(‘ial apertures and conspicuous, over-arching lunaria. 

Oce^ivrence. — James's type came from the Corrvville member at 
Cincinnati. The species is not uncommon and ranges from this bed 
to and through the various divisions of the Ri(‘hmond group. 

CHAETETES CRUSTULATUS James. 

James, Paleontologist, No. 1, 1878, p. 1; No. 8, 1879, p. 20. 

Monticnlijiora cruiiitulata Jasie^ and James, Jour. Cincinnati Soc. Nat. Hist., XI, 
1888, p. 23, pi. I, tigs. 2, 2a. 

Montindi])ora crasiidata J. F. James, Jour. Cincinnati Soe. Nat. Hist., XVIIl, 
1895, p. 82. 

The origimil description of this form is so general that it is impossi- 
ble to determine which particular one of the four or live species found 
in the Cincinnatian series incrusting Orthocerata was intended bv its 
author. Indeed it is probable that he had no particular one in mind 
as the synonymy given later by James and James indicates. 

The specimens upon which Mr. James founded his original diagnosis 
are not distingiiislied in the collection. The type specimen selected 
and tigured in 1888 as M(mtivHJt]>om ermtidnta is proV)ably an example 
of S 2 H(tl(*p<fr<i NKundosa Ulrich which had been accurately defined and 
tigured by that author in 1883." This identification, however, is based 
only on the general view of the zoarium,* the figure of the surface 
enlarged (fig. 2^/) being almost certainly incorrect since the thickness 
of wall shown is not attained by any Cincinnatian bryozoan known to 
me. This figured specimen is missing, but another example now 
marked as the type is SjyatiojM/ra maculosa Ulrich. 

The name Chactetas rriiduhitux, therefore, must be dropped since 
it was not defined exactly enough for recognition. Monticulipora 
crustiilata although figured, can not l)e determined with certainty 
because of the poor illustrations and the absence of the type specimen. 

CHAETETES LYCOPERDON James (not Hall). 

Chnetetes hjcojnrdon James Paleontologist, No. 2, 1878, p. 11. 

Chaetetes hjcopodites James Paleontologist, No. 3, 1879, p. 20. 

The specific names hjeoperdon and lycifjyodite-^ were employed by 
Janies for some massive Cincinnatian bryozoan l)ut which one can not 
be decided from his descriptions. His collection also now contains no 
specimen labelled with either of these names. It matters little, how- 
ever, since so many species have been described Iw authors under the 
designation Chartetes lycoperdon that th(‘ name, never having been 
restricted to any particular one, now has no standing. 

« Jour. Cincinnati 8oc. Nat. Hist., VI, 1883, p. 167, pi. vii, 6g. 6. 

^Janies and James, 1888, pi. i, fig. 2. 
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CHAETETES PETROPOLITANUS James (not Pander). 

Chaetefe.^ j )etro}wlitanas J Paleontologist, No. 2, 1878, p. 11. 

The Cincinnatian form referred to as aliove by dames is most cer- 
tainly not the same as the European Ordovician species described l>y 
Pander. Which particular one of the massive or hemispheric forms 
James had in mind can not be determined. Possibly AmpJed'opora 
petaAformiH (Nicliolson) was the form intended, but the matter is of 
no consequence since the James identitication of O. petropoUUuim is 
unmistakably incorrect. 

CHAETETES SUBROTUNDUS James. 

f (7i(uiefef: sfJn'of Ilf tdftx J AMES, Paleontologist, N<). 2, 1878, j>. 11. 

A.^ff//os/)on</i(( fiubrnfiui(l/{s James, Paleontologist, No. 5, 1881, ]>. 84. 

! unhrfttnndus J. F. Jame^, Jour. Cincinnati Soc. Nat. Hist., XIV, 
1891, j). 5o, lig. 1. 

Tlie name under which this form was first described would lead one 
to believe it to l>e a biyozoan. Subsequently, as shown above, the 
form was regarded as a species of Asti/losj}o/tgi(C and later as Micro- 
sjyotijia. There is little doubt that the specimens belong to one of the 
numerous forms or variations of UtmUa y<i)haeroklaUi< Duncan. The 
type specimens of C, suhrotwidm were found at Ogden Station, Clin- 
ton County, Ohio. 

CHAETETES TURBINATUM James. 

Chaefetes turhinaium James, Paleontologist, No. 2, 1878, j). 11. 

MoyitkuUpom tnrhmata James and James, Jour. Cincinnati Soc-. Nat. Hist., X, 
1888, p. 161, pi. II, figs. 1 a-c. — -J. F. Ja.mes, Jour. Cincinnati 8oc. Nat. Hist., 
XV, 1893, p. 158. 

Not Monotrupn turbiDaia Nickleh and Bassleh, Bull. U. 8. Geol. 8nrv., No. 173, 
1900, p. 316 (=M(mofrifpa snbplohom Ulrich). 

The name 0/taetetes tnrhlndtutu was proposed tentativel}^ in 1S78 for 
specimens diti'ering from Chaetetcs petropolhami^ in being turbinate 
in form and in having the basal attachment small. L\ turVmatum was 
stated to range from the lowest to the highest exposed beds at Cincin- 
nati and vicinity. Xow just which one of the six or more massive 
bryozoa occurring in this range of strata at Cincinnati was considered 
as CJutefetes jyefrojxd If cuius can never be accurately determined from 
the literature, and none of the specimens in the flames’s collection is 
labelled so as to indicate which form that author had in mind. This 
first reference to Chaetetes tii.rfyhidfuui is therefore of no value, the 
name being little more than a nomen nudunu 

In 1879 Ulrich described Chaetetes suhglohosim^^ which James and 
James recognized as a synonym of their C\ tarhuiatiun in 1888,* when 



^^Tour. Cincinnati Nat. Hist., II, 1879, p. 129, pi. xi, figs. 11-llb. 
&Idem., X, 1888, p. 161. 
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thc\y tigin'ed and described their species for the first time, the original 
definition being niei*ely a comparison with an incorrectly identified 
Cimhiinati species. In the paper mentioned the latter authors figure 
two specimens which in the collection are labelled as the tj^pes of the 
species. These specimens agree in one character onl}^, namely, the 
turbinate growth ascribed to the species b.y the authors. The zooecia 
of each, however, are so ditterent in size, shape, and arrangement 
that a lens is not necessary to determine that the two specimens repre- 
sent very distinct species. The original of fig. is a specimen of 
Cyphotrj/jKi ((Cfrriilosa (Ulrich),^ a species hitherto known only from 
the Trenton. It is doubtful whether this specimen came from Cin- 
cinnati, as is stated by dames. Still, it is possible that it was found in 
the Trenton strata exposed opposite Cincinnati along the banks of the 
Ohio River. The second figured t^^pe (fig. la of the article cited) is a 
typical example of Monotrypa ><ah(flol>om (Uli'ich),^ found only in the 
lower part of the Eden shales. Fig. Ic presumably is intended to rep- 
resent the surface of one of the two types. Xo matter which one was 
chosen, the figure is incorrect, since both species have thin-walled, 
polygonal zoaa ia, with no mesopores in the case of the former and 
veiT few angular young cells in the latter. The figure shows rounded 
or irregular zocecial apertures with subcircular mesopores at their 
junction angles. 

J. F. dames in 18h.5 states, in his remarks under the description of 
_Montical!])ora that J/. {Prasojx/ra) xelwi/ni! var. ho,^j)italis 

Nicholson (now J^rasopora hoi<pitalU) is the same as 2L turhlnata 
(dames), and that an examination of the internal struct iii'e of the two 
shows theii' identity beyond a doubt. This author evidentl}' did not 
])ase his ol)se)'vations upon the figured types of 2L. {Ohaetetes) farbinata^ 
inasmuch as thcii' internal structure, although difierent in each speci- 
men, is totally distinct from Nicholson's species. Moreover, the last 
was des(*ribed lyy the elder damesas 2I(mticanpora irincheUi, To add 
to the confusion, Nickles and the wi*itei‘ very unwisely recorded, as 
cited above in the .synonymy, Chaetetes tarbinafina as a valid species 
of the genus 2[o)H>trifpa^ making Ulrich’s 2D mot ry pa t<ab(jlobom a 
synonym. 

To sum u}), the first definition of ('laietetei^ tarbinatam is worthless, 
while the second is based upon two distinct species. These two forms, 
however, can not be con*ecth^ determined from the published figures, 
since the cnlaiged view of the sui'face — the only figure given that 
might be of any value — is an incorrect representation. Finally, a 

«Juur. Cincinnati Soc. Nat. Hist., X, 1888, j)!. ii. 

^ Leptotry}M iicernaom Clricli, (leol. and Xat. Hist. Siirv. ^Minnesota, Final. Kept., 
HI, Pt. 1, 189.‘>, p. 818, ]d. x.wii, tigs. 24, 25. 

( 'hnrti frs tuihylohoKa Ulrich, Jour. Cincinnati 8oc. Xat. Hist., II, 1879, p. 129, pi. 
xn, 11-1 1/>. 
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species with internal and also external characters ditferent from either 
of the ligured types is stated to have the same internal features. It is 
work of this character that is so disheartening’ to the conscientious 
student. That James's species does not deserve recognition need 
hardly be stated. 

COELOCLEMA ALTERNATUM (James). 

Ceramopora (dtermti(( JAMEii, Paleniitolo^iyt, Xo. 1, 1878, p. 5. 

MonticuU})(jm {Fistnlipom) ahcrnata Jamies and James, Jour. Cincinnati 8oc. 
Xat. Hist., XI, 1888, p. 84, pi. i, figs. 5-5/>. 

( beloclema alttrnatiun Xickle.s and Basslp^k, Bnll. V. S. t4eol. Snrv., Xo. 173, 
1900, p. 212. 

Diamesopora vaupdi Ulrich, Geol. 8urv. Illinois, Ylll, 1890, j). 468, }>I. xxxix, 
figs. 3-3//; pi. XLi, figs. 4-4r. 

Orhfhud de^^crijdwn . — '‘Polyzoary consisting of hollow, branching*, 
cylindrical, or compressed stems from one to four lines in diameter, 
with irregular swellings; the hollows tilled with foreign matter (clay). 
Cell apertures of the most perfect specimens, elevated, obli(|ue, arched, 
subcircular, or oval; five or six in the space of a line, including the 
interspa(‘es; generally arranged in alternating rows, sometimes in a 
diagonal manner around the branches. Spaces between the cells 
equal to their diameter, or a little more or less on different examples. 
Slightly cut longitudinal sections of some specimens show the cells 
arranged in diagonal, alternating rows of a lozenge-shape, with minute 
interstitial pores. Distrilmted over the surface about two lines apart 
aie spots, sometimes slightly elevated, liearing fewer cell apertures 
and more or less of the small pores. The surface of worn or weath- 
ered examples — mostly so found are nearly smooth; destitute in most 
cases of prominent cell mouth.s, but show more minute interstitial 
tubes and divisions than perfect specimens." 

The characters of this species are well brought out in Air. elames's 
earliest description, quoted above, and there should ]>e no difficulty in 
recognizing the form. The illustrations given by James and James 
in 1888 are of little value, and for a good description and trustworthy 
ffgures the student is referred to Tlrieh's work in 1890. 

The slender, hollow-stemmed branches, with thick-walled, oval zo(c- 
cia arranged in diagonalljMntersecting lines and arched ovei* by prom- 
inent hoods — th(' lunaria— causes the recognition of the species to be 
an easy matter. 

OcGurrmce . — C. (dternaf am is found usually in great abundance 
wherever the Southgate and AlcMicken members of the Eden shale are 
exposed at Cincinnati, Ohio, and* vicinity. 

Proc. X. M. vol. XXX — 06 3 
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COELOCLEMA OWENI (James). 

VI, fi^s. i>, (>. 

FIstulipora otir)ii Jamks, .lour. ( 'inciinuiti Snc. Xat. VII, 1884, p. 21, lij^. 

Mo)itirt(/i}>oru {Fintulijior<t) oifrui Ja.mks ami ,lA.MKf:>, Jour, (^'incimiati Soc. Xat. 
Hist., XI, 1888, p. 84. — .1. F. Ja.mks, Jour. Vim-iunati S<k‘. Xat. Hist., XVIII, 
1896, ]>. 119. 

nnr.iti XiCKLEs aial Basslkr, Bull. V. S. (reol. Siirv., Xo. 173, 1900, 

p. 212. 

The hollow, contorted or utri(‘ultir steins of this form tire so ditfer- 
ent in growth alone from tlu' other species of tin' genus that its iden- 
tification is (jiiit(‘ etisy. The fignies ot the type specimen given l)v 
rJtinies ai‘(' sufficient for tlie i*ecognition of the species, but one of its 
most marked charjieteristics— an unusually prominent lunarium — has 
not been pointed out liy its author. The lunaria are so strongly 
developed and sharply raised that the zoarial siirfaee is fairly roiigli- 
oned by them. The lunarium is sho^yn exceptionally well in tangen- 
tial sections where the zcxecia are seen to l)c so indented with it as to 
be bilolied. In shape the lunaiduin is scinicinailar with tin* ends 
pinched slightly togi^ther. The other internal characters are essen- 
tially the same as in the remaining species of Cuilnclrmn. 

(>ernvri'nci \ — A characteristic and ([uite abundant fossil of the ^It. 
Auburn beds. Lebanon, Ohio, is the ty})e locality, but Cincinnati, 
Ohio, ^Madison, Indiana, and other localities exposing this horizon, 
furnish specimens. 

DEKAYELLA ULRICHI (Nicholson). 

Flatc II, 11^8. 3, 4. 

Monllndlportt (Ileterotrupn) n/rlrlnl XiciioLsox, (rtuius .Monticiilipora, 1881, ]>. 
131, %. 22. 

Dekanella ulrichi Uuncn, Jour. Cincinnati Soc. Xat. Hist., VI, 1883, ]>p. 91, lo3. 

^fon^lcu}(pom ohioetisis Jour. Cincinnati Soc. Xat. Hist., VII, 1884, p. 137, 

pi. VII, figs. I, ](L — James ami James, Jour. Cincinnati Soc. Xat. Hist., X, 
1888, ]). 183. — J. F. Ja.mks, Jour. Cincinnati Soc. Xat. Hist., XVI, 1894, p. 207. 

DrhnjeUa rohmta Fookd, Ann. 31ag. Xat. Hist. (5), XI II, 1884, p. 341, pi. .\ii, 
figs. 2-ZiL 

Drlcaiidla vlnchl-r<fbu.si(( X'ickles and Basslek, Bull. C. S. (Icol. Surv., Xo. 173, 
1900, ]). 228. 

Montlcultpnra oluot wtis distinguished by its aiithoi* from J/. 
fflrich!^ because (I) its interstitial tubes (mesopores) were less (dosely 
tabulated than those of the latter s])eeies: (2) it had a more robust 
habit of growth, and (B) conspicuous monticules were present. The 
first distinction is based on ei’roneons'observatiom since the tabulation 
of the mesopores of th(‘ types of J/. ohioensis is pr(‘cisely the same as 
in tyjiical example's of 7>. ^^/yvV7// (see Plate 11). The more robust 
growth and eonspiciU)Us monticules are characters of such minor 
importance that they are seaicely worthy of. even varietal recognition. 
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Experience .shows that this is true, especially in species of D.-hujella 
and related genera of the lleterotrypUl^. Nicholson figured branchi's 
of his species with a smooth surface, hut every variation from this to 
sharply monticulated examples may be found. Eoord" described this 
sharply monticulated formas Dehiyellu r<>hu4.u and Nickles and the 
writer, in their Synopsis, recognized his species as a variet 3 ' J). 
iilricla, with James’s name as a .synonym. For the reasons mentioned, 
I>. fohimta is now regarded as not even of varietal importance. 

^ Ovcurmiee.—k characteristic and exceedingly common fo.ssil in the 
Eden shale of most localities in the Ohio basin, d'hc types of J/. 

iilnchi^ and also of J/. ohiotmaix and I), rohu^ta came from Cincinnati 
Ohio. ’ 

DEKAYIA MACULATA James. 

Plate II, figs. 18, 14. 

Dekwjia mandala .Tames, Paleontologi.st, Xo. .5, 18SI, ]>. 86. 

MoDlictihjiora ( l)ehvii<() macu/ata ,T. F. .Ja.mes, .four. Cincinnati Soc. Xat Hist 
XVIII, 1896, p. 116, fig. 11. 

I his is one of the best marked species of the genus Dekxujlu. and 
may easily lie recognized from the figures published bv J. F. James 
in l.S'tfi (after an impiiblislied |)late by Ulrich). The study of many 
specimens of this speedes has indicated that its principal specific charac- 
ter is not, as stated by both the elder and younger James, the pre.senci' 
of maciihe composed of mesoponcs alone. James’s two type specimens, 
it is tine, show^ .such iiuiculiv in a marked deg'ree, but in maiiv other 
examples from the same bed and locality, otherwise indistinguishable, 
the macula' are composed only of zocecia larger than the average, and 
with other specimens every gradation between the two may be estab- 
lished. J. F. James states in his de.scription (181*6). “ walls of coral- 
lites thin, internal structure unknown,” and yet gives at the. liegiiming 
of tills same description, figures showing all of the internal character.^ 
and particularly the unusually .great ]ieripheral thickening of the 
walls. This latter feature is the .specific character which wifi readily 
.separate 1>. mdcuhda from other species of the genus. 

I he raiiio.se zoariiim, thick zoiecial walls, con.spiciioiis acanthopores, 
few and delicate diaphragms and practical absence of niesopores 
together with the size of the zo(ecia--S in 2 mm.— form a combination 
of chaiacters which will readily separate 1). )iuicnldta from all asso- 
ciated brvozoa. Views illu.strating the structure and thickiie.ss of the 
vails, the distribution of acanthopores. niesopores. and diaphragms, 
and other internal features are given on Plate II. 

Occurreiur. — Quite an abundant and characteristic fossil of the 
McMicken member of the Eden at Cincinnati and vicinitv. James’s 
types Avere from Ijoveland, Ohio. 

".tnu. Mag. Xat. Hist (5), XIII, 1884, p. 341. 
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DICRANOPORA MEEKI (James). 

l^late V, fig. 1 . 

Helupom A*/ James, Paleontologist, No. 1, 187<S, 8. 

Oritfinid Polyzoary coiisistiiig of veiy small cylin- 

drical' or sulicylindrical stems; somotimos branching dichotomoiisly. 
Alioiit <) cells in the space of a line measuring their longer axes, and . 
arranged in rows between strong elevated longitudinal lines. Tlie 
<-ells are generally opposite each other in the rows, but sometimes are 
alternating; cell "^apertures long oval, margins not raised; length of 
fragments observed from one-fourth to one-half an ineh; diameter 
one-tifth of a line." 

The original and only de.scriptiou of this speeies, iiiioted above, is 
good as far as it goes, but fails to state the two most important features, 
namely, that the zoariiim is bifoliate and is also jointed. Its zocecial 
structure is that of the faniily and this fact together 

with the jointed zoarium causes the reference of the species to the 
o-einis DicninojKii'a. As in all species of this genus, the zoarium of 
7>. / consists of either simple or dichotomoiisly branched .segments 

with the lower end of each pointed for articulation and the upper end 
or ends excavated to receive the pointed extremity of the following 
seo-inents. 

I). iwA-i niav be distinguished from all other speeies of Dn'i-nmpora 
bv its comparativelv long and extremely narrow .segments, their avcr- 
ai-e length being .5.8 nun. and width about A min. hour rows of 
zo.ecia generally occupy laudi face of a .segment, but sometimes only 
three are found. 

fA'cmrcinr. - The species was listed Ity -bunes as from arren 
County, Ohio, but his label states Cincinnati as the locality for the 
t^’pe. Specimens occur often ([uite abundantly in the Mt. Hope mem- 
ber in the vicinity of Cincinnati. 

ESCHAROPORA ACUMINATA (James). 

rtihdictiiii J A.ME.S, (’atid. Foss. Oineiinu.ti Uroup, l.ST.a, p. 3. 

li.ch<noporaac,nnhu, la lAmcn, (wol. and Nat, Hist. Snrv., Minnesota, Final 
Keii., HI, Pt. 1, tS!)3, p. 1(17. 

Compare /Vi/'a/irt'/e/idri/erai/K Nicholson, Ann. Mag. Nat. Hist. (4), - , ca, 

p. 177, pi. .XIV. ligs. 1-16. 

The types of .lames Ptihdirfi/" ac'iii/hm/d prove to be of a sword- 
shaped 'Ex,-ha,‘op,wa from the Kden shales. To point out constant dif- 
ferences between this form and Exch<n'»}»n-a {I i dodirfya) fcdc!f(>rtiitt< 
from the Fairview formation is very dilKcult if not impossible and 
.lames's name is adopted here as a convenient term for the Kden shale 
form of this type of E^.-hdvopom rather than as that of a good .specie.s. 
.lames distinguished his sjieeies from Nicholson’s by its narrower and 
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relatively tlii(‘ker form and :m>re or^dnal expansion from the pointed 
striated base. These ditferenees, however, are maintained only by his 
three type speeiimais. A laro-er number of specimens shows that the 
zoarium varies from nari-ow l)lades less than 2 mm. at tlieir oreatest 
width to sword-shaped fronds d mm. wide. However, specimens of 
the latter dimension are rare in the Eden shale, while the Fairview 
species is seldom of less width. falcufonnis is evidently a desc'cn- 
dant and a more robust form of A'. 

Occurrence. — Not uncommon in the Eden shale at Cincinnati and 
vicinit3\ 

ESCHAROPORA HILLI (James). 

rtilodictyn hiUi James, Pale<)ntologist, No. 1, 187S, ji. 4. 

PiUodicina hiW UbRirn, Jour. Cincinnati Nat. Hist., V, 1882, ]}\. vii, %s. 
7, 7a. 

Ptilodlctya him Netti.erotii, Kcntiickv Fossil Shells, 188.^, ]>. .40, pi. xxxv, tit^s. 
1, 2 ; 4, 5. 

Esrhawpora itim Ulrich, Ceol. and Nat. Hist. Snrv. Minnesota, Final Hep., Ill, 
Pt. 1, 1804, p. 182. 

The specific character of this tine species was pointed out l)v Mi‘. 
James in his descrij^tion as follows: *'The marked and decided diti'er- 
ence between this species and I^[ti/(xlictya?[faJcif(>riiiis Nicholson lies 
in the prominent transverse rid<^-es.'' The zoai-ium in this form, how- 
ever, is usually wider and strono-er than in Eschuroporu falciformis^ 
but as alread}" mentioned the transverse ridoes are the most obvious 
difference, d'hese ridges are formed b}^ the elevated macuhe, which 
are so transverseh" elongated that thev become confluent. 

Occurrence. — The tj-pe specimen is said to have been found on the 
bank of the Ohio River at Cincinnati. Evidentlj" it was drifted here, 
inasmuch as the Fairview rocks have furnished all other specimens 
known to the writer. The type does not belong to the James col- 
lection, so whether it occurred in xJfu at Cincinnati in the Trenton 
outcrops along the river bank or was washed down from some geolog- 
icallv higher locality could not be determined. 

ESCHAROPORA PAVONIA (D'Orbigny). 

Ptilodictya patmila D’Orbigny, Prodr. de Pal., T, 1849, p. 22 . 

Montirnlijwra ( Monotrypa) paronia Nichol.sox, (lemis jMonti(‘nli])ora, 1881, p. 195. 
lig. 41, pi. VI, figs. 3, H((. 

Stictopora clathmtida J Catal. Foss. Cincinnati Groii]), 1871. 

ChMefes f rhUhraiidus Nicholson, (dnar. Jonr. Crcol. 80 c. London, NXX, 1874, 
p. 509, pi. XXX, figs. 1-15. 

(’haietea i rhithrattiht}^ Nicholson, (Jeol. Siirv. Ohio, Pal., 1 1, 1875, p. 209, pi. xxii, 
figs. 2-25. 

Vhvetetei^ clathratulnn NicaroLSON, Ann. Mag. Nat. Hist. (4), XVllI, 1878, ]>. 91, 
pi. V, figs. 9, 9e.. 

James’s name Stiefopora clafhratuJa was published without desindp- 
tion and is therefore a nomcn nudum. As indicated above, Nicholson 
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described the species usin<»' James's sj)ecitic name, and as his descrip 
ai’c based on typical E^eharoporn paro)u<(^ James's name is also 
made synonymous with this species. 

D'Orbigny’s species is distinguished from the other forms of KseJm- 
lutporn by its broad zoarium. It is a common fossil and is found at 
most localities in Ohio, Kentucky, Indiana, afid Tenii(\ss(M' wlnu’e tlu' 
beds of the Faii viinv formation an* exposed. 

EURYDICTYA MULTIPORA (Hall?) Ulrich. 

Platt* 1, ligs. 11, 12. 

Ph.rnojium hudfipom Foster and Whitney’s Rep. (Teol, Lake Sn}>erior 

Land District, PL 2, iSol, p. 20t), ])1. xxiv, figs 

Phirnoportt'^. mulfipor<( Ulrich, Jonr. rinciiinati Foe. Xat. Hist., V, 1SS2, p. 171, 
pi. VIII, tigs. 7-7 h. 

EimjdUlija mvltipovit LLRitMi, Ueol. Siirv. Illinois, VIII, ISPO, j>. ">20. 

Ptih)dirfji(( anlHput .Tames, Paleontologist, No. 5, ISSl, ]>, 27. 

The type of PfHodictipt a)(fl(pni Jaiu(*s is identical with the specimens 
htyured and described by Ulrich in 18S2^^ as Phcenojxfpa i undtlj/om 
Hall. As admittc'd by Ulrich in 189J, an examination of the internal 
characters of IlalTs t^^pe specimen is necessary before it can be posi- 
tively stated that his identilication is correct. Until this is done, the 
synon^any had best I'emain as o*iven al)o\ e. For the identilication of 
the species, at least the Kentucky form, IJrich's description and tigures 
should be consulted. 

OiU'itrrnK'e. — Hall’s ty])es were found in Trenton strata along* the 
Fscanalia Kivm’, Michigan, while thoseof James and Flrich came from 
tin* Lexington lim(*stone in tin* vicinity of Harrodsimrg and Burgin, 
Kentucky, r e spec t i ve 1 y . 

FISTULIPORA? MULTIPORA James. 

F}shdlpor(t7 mnUipom .Tames, Paleontologist, No. 1, 1S7S, }>. 2. 

In 1888 James and James decided that FixfuHponf mnltipora James 
and (hUoporPht {FJ-dn/ ipor<f) ffaJx'Uatif Ulrich were synonymous with 
Crramojxtra n!<‘holso}u pultlished in 1875. The specimens in 

tin* James collection labelled as the types of F. inn1fqx>m. liowevm’, 
consist of the following: 

(1) Twenty-one specimens of (denunoporrlla (rhdinrftt Ulrich from 
the Fd(*n shale at Cincinnati and vicinity. 

(2) Six tyi)i(‘al examples of Ch'dopot'PJa dulx Jhfia Ulrich. 

If the majority rul(*d in such cases, F, mnHipom would certainly 
not ])(‘ a synonym of ( \ nirhohox'i as decided by James. However, 
in view of the facts (I) that the name was ])laced in synonymy by its 
author. (2) that the types represent two distinct and well-defined 
species, and (J) that the original diagnosis is not only insufficient, but 
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also would apply equally to most of the species of Ci-rinnoport Ua and 
related genera, the name had i)etter be abandoned. Further remarks 
on this species are giv^en in the discussion of Oeraniopovci nfcholsoui, 

FiSTULIPORA SILURIANA James. 

Fli^tuUpora Ydurlamt ^ Paleontologist, Xo. 1S79, p. 19. 

In the revdsion of the Monticiiliporidie in 1888, James and James 
concluded that this specnes was a synonym of Cl mchoJsonl and repre- 
sented a stage in which the intercellular spaces were thick and the 
interstitial cells few in number. The type lot eontains typical speci- 
mens of the following: 

(1) Four specimens of C(n\imo))(mdht didinria Ulrich from the Eden 
shale at Cincinnati oi‘ vicinity. 

. (2) One specimen of (hAodemit (‘<>nnn nnf\d\x\e\\ from the Economy 
immiber. 

(3) Two specimens of (hUopordla flahellata Ulri(‘h from the Corry- 
ville member. 

The original diagnosis is of little value, and moreover is not borne 
out by the majority of the type specimens, the first four s])ecimens 
having thin-walled zomcia ami rathei- numeious niesopoi*es instead of 
the opposite. The same i‘cason for abandoning the name mav be 
invoked here as in the case of F, )nnUij)om and Cl ni(dfohsoui ^ lioth of 
which see for furthei- remarks. 

HELOPORA APPROXIMATA James. 

Helopora appvoximata Ja.mks, Paleontologist, No. 1, 1S75, p. 3. 

OrhjhufJ description , — ‘‘Associated with this species \TTelopora 
parmdn\ are cjdindrical examples with one or two more rows of cells, 
and hdljoas upper tei’iuinations; the ))ulbs carry very small pores, 
which are not on other parts of the fossil; in other features they 
do not seem to differ from II, jHirnd f. Should these pi‘ove, on 
further investigation, to be distinct, I propose the name Helopora 
ap proHn iatad 

The writer has failed to find specimens having the charactei’s men- 
tioned above either on the slabs containing the types of Jlelojiora )>ar- 
rula or in the rest of the collection. However, specimens of small 
Species of Byfhojiora are often found showing a bulbous extremity ns 
described l)y James, and undoubtedly he had some of these before 
him. This bulbous (‘xtremity is i)robably due to abortive growth 
following some injury and since it is occupied solely by small cells 
ma}^ be regarded as analogous to the expanded base of the zoarium. 

llelopxmi approximata is probably a synonjmi of tlu» (‘ommon Utica 
form, Biffhopora ardipora (Nicholson), but in the absence of the t^'pes 
or other specimens bearing this name it is impossible to decide the 
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point satisfactorily. Besides, James may or might have included 
several or indeed all of the small species of Bythopora (J?. arctipora^ 
pavv^da. dendr’mn^ striata and dellcatida) under his name. For these 
and other obvdoiis reasons the name should have no standing. 

HELOPORA HARRISI (James) Ulrich, 

Plate VII, fig. 8. 

Helopora harrtsi James, Paleontologist, No. 7, 1883, p. 58, pi. ii, figs. 2-2h. 

Helopom harrisi Ulrich, Geol. and Nat. Hist. Surv. Minne.sota, Final Rep., Ill, 
Pt. 1, 1893, p. 195, pi. Ill, figs. ll/>, lie, 12. 

The description and tigures of this characteristic and abundant Rich- 
mond species given by Mr. James are incorrect in so many details that 
it is doubtful if the form could be recognized from his work. The 
published knowledge of the species roallj' dates from Ulrich's work in 
1898, Avlnm this author gaA^e a good description and figures which accu- 
rately represent the form. It is unnecessary to mentioii the incorrect 
details of James’s description and figures, since a comparison with 
Ulrich’s Avork, Avhich is known to be correct by comparison with his 
types, Avill bring out the errors of the former. 

Occurrence , — This species is a characteristic fossil of the Wajmes- 
ville formation of the Richmond gioup, the type specimens of both 
James and Ulrich coming from Waynes\ illc, Ohio. Often Avhen the 
clay above the limestone layers bearing the species is washed, free 
joints of the dismembered zoaria are found literally by the million. 

HEMIPHRAGMA WHITFIELDI (James). 

Idiite II, lig.^. 15, Ifi; ])late IV, figs. 1-4; plate V, fig. 5. 

Chid etes harm) tdi ? (Nicholson) James, Catal. Foss. Cincinnati Group, 1875, p. 4. 

M)))iiirnlij) 0 )')i {('hiitetrs) trhlfJiehH Paleontologist, No. 5, 1881, p. 34. 

MohiicnUpni'a trhitjieldt James and James, .lour. Cincinnati Soc. Nat. Hist., X, 
1888, ]>. 17K.-J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 200, 

fle)nipJ)m(fm(i (vhitjieldi Nickles and Bassleu, Bull. C. S. Geol. Snrv., No. 173, 
1900, p. 28(>. 

All of the previous descriptions of this fine species fail to reveal its 
chief characteristic, namely, the presence of semidiaphragms in the 
peripheral region. These structures occur in the original types and 
may be rcadilj^ obserA^ed in all thin sections, both A^ertical and tangen- 
tial. These incomplete partitions may also l)e seen on Avell preserved, 
clean specimens Avith the aid of a hand lens. Vertical fractures Avhen 
moistened and examined Avith a glass likeAvise show these partitions 
very clearly. 

The spedes is found generally in abundance AvhercA^er the lower and 
middle divisions of the Eden shale are exposed in the vicinitj" of Cin- 
cinnati. The zoarium of the form found in the lower division, from 
whi(‘h riames's types of the species were derived, is of rounded, fre- 
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quently dividing* .stems commonl}^ varying* between 4 and 8 mm. in 
diameter. The middle Eden form, however, is more robust, the 
branches being subeylindrieal or compressed and usually over 10 mm. 
in width. In all other respects the two forms are alike. 

Surface smooth, with maculae composed of zofccia larger and nieso- 
poi’es more numerous than in the intervening spaces. Zo(ecia large, 
rather thin-walled, polygonal, 5 of the normal size in 2 mm. JMeso- 
pores angular, few among the ordinary zo(ecia, more numerous in 
the macuhe. Acanthopores seemingly absent and, if developed at all, 
small and inconspicuous. 

In internal structure the most marked feature is the presence of semi- 
diaphragms in the peripheral region of the zomcial tubes. Besides 
these, vertical sections as wcdl as vertical fractures show the zocecial 
walls in the axial region to be strongly ci’inkled. The zotecial tubes 
in this region are almost entirely without diaphragms. The mesopores 
which develop in the peripheral region only, are crossed by the usual 
straight complete tabuhe. Tangential sections show thin -walled polyg- 
onal zoceeia, few mesopores and apparent absence of acanthopores, but 
bring out especially the dark line separating adjoining zooecia. 

II. v^JfitfehU is closeh^ i-elated to and is probably a descendant of 
the Trenton species Iltnnlplimifwa temi'uwiral e Ulrich,^' })ut the more 
robust growth and several internal features, particularly the crinkled 
walls, of the species under consideration will suffice in distinguishing 
the two. Of associated bryozon none approaches II. trhifJieJdi closely 
enough to require comparison. 

( )renvven<u\ — Abundant and characteristic of the lower (Economy) 
and middle (Southgate) divisions of the Eden shale at Cincinnati, Ohio, 
and vicinity. 

HOMOTRYPA WORTHENI (James). 

Moniicidipora (Moaoirypa) irorfhent James, Paleontologist, No. 6, 18S2, j). 50; 
No. 7, 1883, })1. I, tig. 2. 

Monticnlipora u'Oi'iheni James an<l James, Jour. Cincinnati Soc. Nat. Hist., X, 
1888, ]), 184, pi. II, tigs. 3a, b.— J. F. James, Jour. Cincinnati Soc. Nat. Hist., 
XVI, 1894, p. 207. 

Hornotrifpd irorthenl Basslek, Proc. V. 8. Nat. ]Mus., XXVI, 1903, p. 583, 
pi. XXIV, figs. 10-14. 

Both the internal and external features of this .specie's were' described 
and illustrated by the' writer in 1908,^ this conception of the spe'cies 
being based upon speeimens in the collection of the* V. S. National 
Museum with Mr. James's la)>els attached. A couqtarison of these 
specimens with the types shows that all are of the same' species. 

II. is a characteristic fossil of the 4Vhit<‘water membei* of 

Ulrich, (tcoI. Nat. Hist. Siirv. ]\linn.. Final Rep., HI, Pt. 1, 1893, p. 301, pi. xxiv, 
tigs. 20-23. 

fAAoc. U. 8. Nat. Mus., XXVI, 1903, \y. 583. 
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the Riclnnond group and is found generally in abundance wherever 
these strata are exposed. The species ina}" be distinguished from 
associtited biyozoa b}" its sliarpl y tuberculated bi'anches, while vertical 
fractures examined under a hand lens Avill show the (ystiphragms in 
the peripheral region of the tidnes and other features characterizing 
IhniwtrifjHi. 

()(‘cnrr<^nv (\ — Richmond group, Whitewater member. The types 
are from Lynchbiiig, Ohio, but the species is abundant at man}" locali- 
ties in Ohio and Indiana and notably so at Richmond, Indiana, and 
vicinity. 

LEPTOTRYPA CLAVACOIDEA (James). 

(Vi.rtefea Hamcoideiis James, Catal. l^owcr Sil. Foss., 1871, p. 1 (named only); 
ratal. Foss. Cincinnati group, 1875, }>. 1. 

Monthudipora {Mnnotrijpn) rhimroiden Nk iioi.sox, Uenus ]MonticiiHpora, 1881, 
]>. 182, fig. 37. 

Lpjdotrifpn rlanicoldea. rLKini, Jour. Cincinnati Soc. Nat. Hist., VI, 1883, }>. 159. 

Mo)dirtdi])om rlantcoldpu J.v.mes and James, Jour. Cincinnati 8oc. Xat. Hist., XI, 
1888, p. 25. — J. F. James, Jonr. Cincinnati Soc. Xat. Hist., XVIII, 1895,]). 84. 

The club-shaped zoarium and the absence of mesopores cause the 
recognition of this species to be comparatively easy. James gave a 
brief de.seription in 1875, but the knowledge of the species is really 
based on Nicholson's full description and ligures published in 1881. 

CAvoovv An abundant and characteristic fossil of the Corrvville 
member, McMillan formation, C-incinnati and vicinity. 

LIOCLEMELLA SUBFUSIFORMIS (James), 
liatc VU, tigs. 4-7. 

Montlcidlpom {fMonotrijpa) snhftisifortnl.'^ ,I.\.me.s, Paleontologist, Xo. d, 1882, j). 52; 
Xo. 7, 1883, pi. 1 , tig. 1. 

M'mtirnlijxfmfitsiformiit (not AViutkield sp. ) Ja.mes and Ja.mes, .Jour. Cincinnati 
So<*. Xat. Hist., XI, 1888, p. 2d. — ,J. F. James, Cincinnati Soc. Xat. Hist., 
XVllI, 1895, ]K 83. 

Lioclpmella Nickles ami Basslek, Bull. C. S. Ceol. Surv., Xo. 173, 

1900, ]). 308. 

dames and rbimes in 1888" regttrded this species as synoitymous with 
\\Jiittield's f us/ for /// but a comptii^ison of specimens 

of the latter with the types of J/. /<uhfns/fo/‘/// is shows that Whitfield's 
species has a much larger zoarium, conspicuous and numerous acan- 
th()por(‘s, more rounded zoceciti, and intiny more meso])ores. 

Zojirium small, gemutdly less tluin 13 mm. in length, clui) shaped, 
pointed at the lower end prol)ably for articulation with a bastd expan- 
sion, expanding slightly toward the upper portion. Surface smooth, 
nmcuhe ineons])icuous. Zoiecia small, lO-ll^ in 2 mm., angular, thin- 
walled. sometimes in contact but geiaually separated by thin-walled, 

''Jour. Cincinnati Soc. Xat. Ilii^jt., XVI II, 1895, j). 8.3. 

^^Aim. Uc]>. Ucol. .8nrv. Wi.sconsin for 1877, 1878, ]>. 70. 
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angular iiiesopoiH's. Tho lattxu’ often attain the size of tlie zooMua and, 
espeeially in tliin sections, mav he mistaken for tlieim However, a 
glance at tlie tabulation shown in vertical sections will distinguish the 
two, th(' inesopoi*('s l)eing closely tahnlated and the zo(ccia having no 
diaphiag/ns at all. In tangential sections the ontei’ side of the walls of 
the zo(C(‘ia are always more or less convex:, whih‘ the sides of the 
mesopores are correspondingly concave. Acanthoporc's small and 
usual ly inconspicuous both at th(> surface and in sections. 

The small, unbrancla'd, club-shaped zoarium with thin-walled poly- 
gonal zomcia separated l)y moi*(' or less numerous mesopores, causes 
the separation of this species from associated bryozoa to be (piite easy. 
Comparison with the related form /.. /‘/AvZ/b/vy/As* from the Khdimond 
gro\ip of Wisconsin is given above. 

— Quite abundant in the Waynesville formation of the 
Kichmond at a number of localitit\s in Ohio and Indiana. The James 
tv])cs Avere found at AW'stboro, Ohio. 

MONOTRYPA UNDULATA var. HEMISPHERICA (J. F. James). 

MotJlruTtjxn'a {Monotryp/t) wndtdafa (piirt) Xu’iiolson, (leiuis Monticnlipora, 
18S1, p. 170, tig. 

MonlicuUpom nmlulata var. hnnl^pherd'o J. F. James, Jour. ( Jnciiiiiati Soe. Nat. 
Hist., XV, 1898, p. 157, tigs. lOa-r. 

Mfmotnfpa (liidulata-hf’inisjthericaASn'Kx.K^ and Basslek, Bull. V. S. tleol. Surv., 
N<i. 173, 1900, IK 317. 

This variety is founded upon >Jicholson\s description and figures'' of 
what he regarded as a ""rounded or ii*regnlarly spha^roidaT' form of 
his Mimotrypa undulata. There are no specimens of this variety in 
the James collection, nor is it known that either th(‘ speci(‘s or vtiri- 
ety occur in the vicinity of Cincinnati. If James's subordinate name, 
which is a misnomer, the form being snbglobular and not hemispheric, 
is to be recognized, it must rest upon the Canadian types in Nichol- 
son's collection. Cntil these oi* other authentx* examples are again 
studied, the status of the name can not be detinitely determined. It 
may be remarked, however, that this supposed snbglobular variety of 
J/. undulatu must be very near, if indeed not identical, with Ulrich's 

J/. .V idxfJ (>hoH < ( . 

( kcarrenc<\ — Nicholson's specimens an^ said to com(‘ from tne 
Hudson River group in Ontario, Canada. 

MONTICULIPORA CINCINN ATIENSIS (James). 

olnOmmilemh J Catal. Sil. Foss., Cincinnati group, 1875, ]). 2. 

MontieuUpora chtcimintiexs^h James and James, Jour. Cincinnati 8oc. Nat. Hist., 
X, 1888, p. 170. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, 

p. 188. 

Moutindqxjra {Peronopora) cinclnuntiemh Nicholson, (tchus jMouticulipora, 1881 , 
p. 228, pi. II, tigs. 8-8c. 

cdenus Monticnlipora, 1881, ]». 170. 
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Although Mr. James gave a fair definition of this species in the 
Catalogue," our knowledge of the form really dates fi'om Ni(‘holson’s 
work in 1881. 

The species is a rather ahundant and chanicteristic fossil of the Cor- 
rvville memhcr. and may be distinguished from other forms of the 
genus by its loosely incrusting habit of growth, strong and closely set 
monticules, and numerous mesopores. Its internal characters are 
those of a typical 2Lonticul!j>onf ^ cystiphragnis occurring in both the 
immature and mature regions, while the walls have the peculiar 
gramilose structure characterizing that genus. 

Occurrence , — Corryville member, ]McMillan formation, Cincinnati, 
Ohio, and vicinity. 

MONTICULIPORA CLEAVELANDI James. 

Moiiticulipor(( {Heterotrypa f) cleavda)td> Paleontolojjist, No. 6, 1882, p. 49, 
pi. I, fifT. 7. 

Movtlcnlij)omde(treI((ndi JA^iEi^ iind James, Jour. Cincinnati 8oc. Nat. Hist., XI, 
1888, p. 15, ])1. 1, 4. — J. F. James, Jour. Cincinnati Soc.Nat. Hist., XVIll, 

1895, 88. 

MordicuJipora cleavelandi CLRicn and Bassler, Smithsonian ^lisc. Coll. (Quart, 
issue), XL VII, 1904, ]>. 18, j>l. vi, hjrs. 4-8. 

This is one of the most easily recognized l)ryozoa of the Cincinnati 
rocks, inasmiuli as it is the only I’amose species of 2Lontlcul fjnyra so 
far known from these sti’ata. A vertical fracture when examined 
under the hand lens will show the presence of cystiphragnis in lioth 
the axial and peripheral regions, thus indicating its generic position 
under ^lontfcnUpora. Tht‘ specific diaracters are particularly the 
ramose habit of growth and th(' absence of mc'sopores. 

IJrich and the writer^' have recently redefined this species and given 
figures of the internal .'^tnictinv. None of the James descriptions are 
adequate for the recognition of the spi'cies, inasmuch as the method 
of growth and internal characters attributed to it by them do not 
agree witli the specimen marked as the type. This reason would 
doubtless have justified the rejection of the name, l)ut as the species 
had not bee?) described in th(‘ meantime it was deemed advisable to* 
establish it under the same name proposed for it by James. 

Ocenrnnee ,- — Viuy abundant at several lo(‘alities in Clinton County, 
Ohio, where tlu‘ Whitewater formation of the Ki(‘hmond group is 
exposed. Janu's's typi' is from a locality near Lynchburg, Highland 
County, Ohio. 

^'Ciital. 8il. Fos!^., riucinnati group, 1875, p. 2. 

^'Smithsonian Miso. Coll., XLN'll, 1904, p. 18. 
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MONTICULIPORA CLINTONENSIS James. 

Monticidipom {Hetero(njp<i) .James, Paleuiitolngist, No. 6, 1882, p. 45, 

pi. 1, tig. 9. 

Monficulipora dhttonemis James and .Tames, Jour. Ciiu'iiiiiati 8oc. Nat. Hist., XI, 
1888, p. 20, pi. 1, figs. 1, In. — J. F. James, Jour. ( ''infill nati Hoc. Nat. Hist., 
XVIII, 1895, p. 73. 

The types of this form are missiiin-, imd iiiilp.ss they are found at 
some later date it will he impossible to determine its exact status. 
However, the description of JL daitoMefisis leads the writer to believe 
that Mr. James had liefoi’e him specimens of the species described l)y 
Ulrich in 1879 as Atactojxj/^a .^ifhramosdd *iow referred to the n’enus 
Ileterotrypa, This belief is strengthened by the fact that a specimen 
in the collection of the U. S. National Museum labelled by Mr. Janies 
as 3L Glinto)if'nsls is a typical example of llefernfn/pa suhrtnttosa, 

OcmrrenGe. — rlames's types were recorded from the upper part of 
the Cincinnati rocks (Richmond) in Clinton County, Ohio, lletero- 
trijpa i^ithrcunom is a common and characteristic fossil in the Richmond 
group of Ohio, Indiana, and Kentuck 3 \ 

MONTICULIPORA HOSPITALIS NEGLECTA James and James. 

Montk'nUpora hospltallH var. iieglecta James and James, Jour. Ciiifinnati Soc. Nat. 
Hist., XI, 1888, p. 27, pi. i, fig. 3. — .J. F. James, Jour. Cincinnati Soc. Nat. 
Hist., XVIII, 1896, p. 124. 

Neither the tj^pe nor any other sjiecimen of this varietv could be 
found in the collection, and therefore unless the tj^pe turns up later the 
status of the above name can not be determined. The authors in sep- 
arating the \ariet}^ from 31. (now P/v/sopora) hoxpitalls say that 
‘‘ variety neglect a ditfcrs mainlv in possessing conspicuous monticules.'' 
If this is the onU^ point of ditference exhibited )jv the type specimfui, 
var. iiegJeGta is a s^uionjun for the species itself since in the genus P?y(.s(/~ 
pora.^ as in many other monticuliporoid genera, the monticules show 
a considerable variation in the same species. It is thought probable 
that the type specimen will show that it is not at all related to Praso- 
pom KospjitalP., but until the figured specimen is found the name 
might as well be dropped. Judging from James and James's figure, 
it seems not unlikely that the original may belong to 3Iont!Gidlpora 
amsiniUls described hy Ulrich in 1882. 

MONTICULIPORA PAPILLATA James and James. 

Monfimlipora j)epUlata James and James, Jour. Cincinnati Soc. Nat. Hist., XI, 
1888, p. 23. — J. F. James, Jour. Cincinnati *^oc. Nat. Hist., XVIII, 1895, 
p, 81 ( not NehitUpom papiUata McCoy ) . 

The specimens from the Cincinnati rocks, supposed bj’^ James and 
James to be identical with the English species Nebulip)ora pagrillata 



«Jour. Cincinnati Soc. Nat. Hist., II, 1879, p. 124, pi. xii, figs. 6-(5c. 
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McCoy can not now be located in the collection. The matter i.s of no 
consequence, however, since a fragment of ]\IcCoy\s type specimen, 
now in the collection of the U. 8. National Museum, does not agi’ee 
with an V of the Cincinnatian bryozoa, and there is thus little doubt that 
Janies and James were in error. 

PALESCHARA BEANI (James). 

(h'amopor<i * hcani Ja.mes, I^ileontoln^ist, No. 1, 1878, p. n. 

O’ramoporo / heani James, Jnur. Ciiiciniiati Soc. Nat. Hist., VII, 18S4, ]). 28, 
fig. 3-8/>. — James and James, Jonr. Cincinnati Soc. Nat. Hist., XI, 1888, p. 87. 

Pafeschara br<nii XlhRiciiy American Geologist, 1, 1888, p. 186. 

This tine species was so defined and figured by James in 18S4 that 
its recognition is a matter of no difficulty. The very important fea- 
ture of the species was, however, not mentioned, namely, that unlike 
all other similar Ordovician bryozoa, maculm arc absent. Though the 
zoiecia radiate from one or more initial points, the surface of the 
zoai'inm pi’escnts no indication of the clusters of larger zounna or 
of mesopores that invariably mark the surface of otherwise similar 
Paleozoic biyozoa. In this peculiai’ity, as well as in all other features, 
the species in question is in accord with Pnle^rliara, As remarked by 
James, P. hc<nu seems constantly to incrust the shells of Orthoiu r<(s 
(htKer!^ the most abundant cephalopod in the beds containing it. 
Indeed, this association of the biyozoan and cephalopod is so common 
that Hall and WhittiekP^ seem to have tigured P, heont as the surface 
ornamentation of Orihocern^^ dmcrL 

Occurrence . — Not uncommon in the Wavnesvillc formation *of the 
Richmond group in Ohio and Indiana. In the original description 
James erroneousl}" cites the species from Cincinnati. 

PHiENOPORA EXPANSA Hall and Whitfield. 

Phxnopora (Ptilo<Hvtya) e.i’pnnm Hall and Whiteield, Genl. Snrv. Oliio, Pal., II, 
1875, p. 114, pi. V, fig. 1. 

PJurnojforn e.rp(msa Foerste, Gcol. Snrv. Ohio, VII, 1895, j>. 598, pi. x.xi.v, 
fig. 1. 

Ptilodh'iya platijpJujUo Ja.mes, Paleontologist, No. 8, 1879, p. 21. 

Ph<r))oj)ora \V eli.km, A. Snrv. Ne\vJerst*v, Kept, on Pal., Ill, 1908, 

pi. XIX, figs. 5-7. 

The type of elames's PfihuPdjfu jdutyphnUu has recently been fig- 
ured by Professor Weller. whose figures led the writer to suspect 
that the species was a synonym for Phienojxmi ceytunsa Hall and Whit- 
field. An examination of the types themselves changed the suspicion 
to a certainty. 



^Gool. Riirv. Ohio, Pal., 11, 1875, j). 97, jJ. iii, lig. 4. 
^Geol. Snrv. of New Jersey, Report on Pah, III, 1903. 
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Jaiiiey gave a good detinition of his specie^s with the exception that 
he omitted stating the generic chai*aeter — the presence of the two 
inesopores between the ends of the zocecia, 

Phivnopora nrp<(nm is distinguished fi’oin associated hiyozoa 1)V its 
broad liifoliate fronds springing from a pointed base, witli oval zoiecia 
arranged in parallel rows and with the ends of the zoiecial apertures 
separated by two inesopores. The species is distinguished from otlnn- 
species of Plnvnoporu by the broad, iinfiranched monticulated zoarimn, 
and ])y the size of the zoiecia (<>.5 in 2 mm. measuring lengthwise, 
and 8.5 in the same space transversely). 

Oecuvrence. — fJames's types were found in the Clinton of Clinton 
County, Ohio, while those of Hall and Whittield came from the corre- 
sponding strata at Dayton, Ohio. 

PH.ENOPORA FIMBRIATA (James). 

Plate VII, 11, lU. 

IRlodirtifa Ji)nhr}((ta James, Paleontologist, No. 1, 187S, p. 8. 

PhfC)w/)(fm fimhrlata Foehste, Bull. 8ei. Lab. Denison Univ., II, 1887, p. 1(>1; 
III, 1888, pi. XV, 7. 

Phivnopora jimhrUtta Foekste, Ueol. Surv. Ohio, VII, 1895, p. 599, pi. wviii, 

%. 7. 

Stirtopom nntrkrli Hall, Twelfth Ann. Kept. Indiana <Ieol. Nat. Hist., 1888, 
p. 268, pi. XI 11, Hjis. 1, 2. 

Zoarimn of narrow, ])arallel margined, smooth, compressed, bifoli- 
ate branches averaging 8.5 mm. in width, and forming by fre((uent 
bifurcation a flexuous frond, which in the type specimen is about 50 
mm. in height and ho mm. wide. Margins of branches rather wide 
and occupied hy several rows of pores similar to the inesopores placed 
between the ends of the zooecial a])ertures. These marginal pores give 
to the edges of the branches the veiy tinel}^ striated appearance men- 
tioned b}" James as the marked feature of the species. However, the 
number of pores along the margin can not be considered a good spe- 
citic character, as it dejiends upon the age of the zoarium, young exam- 
ples exhibiting few, and the oldest specimens the maxiinuin number. 
The zocecial apertures are elliptical and arranged in longitudinal rows; 
5 zotecia in 2 mm. measuring lengthwise, and nine rows in the same 
space transversely. Two pits or mesopores usually separate the ends 
of the zomcia, but occasionally three niaj' be detected. 

This tine, characteristic Clinton species is distinguished from the 
other branching forms of Phmnopora ly its nari'ow, Hexoiis, dicho- 
tomouslj" dividing branches and th(‘ general aspect of the resulting 
zoarium. 

Occui^ence . — The tvpe is from the Clinton formation in Clinton 
County, Ohio. Other localities are Dayton and Belfast, Ohio. 
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PRASOPORA FALESI (James). 

Plate I, fig8*. 1-4. 

Montlculipora faled James, Jour. Cincinnati Soc. Nat. Hist., VII, 1884, p. 1:88, 
pi. VII, tigs. 2-2d. — James and James, Jour. Cincinnati 8oc. Nat. Hist., X, 
1<S88, p. 168. — J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, 
p. 185. 

The ehanieter relied upon })y the author for distinguishing this 
species was the presence of a conical, sharp-pointed groove extending 
across the under surfai'C. Any student of the bryozoa knows, or 
ought to know, that the shape of the excavation left hy the object 
upon which zoarial growth conmienced, is certainly not a specific 
character. The same species may select indiscriminately anj" foreign 
object such as a mollusk, brachiopod, or another biyozoan to com- 
mence its zoarial growth. The specimens distinguished by James as 
JL ffJesl selected some conical sliell such as TlyoUthes or the tapering 
end of a cephalopod, the impressions left of the shell after its removal 
not permitting of accurate determination. An examination of the 
types — the three specimens figured in 1884 — shows that two distinct 
species are represented. Inasmuch as one of these is new, eJames's 
spe(‘ifie name is here adopted for this form. The original of fig. 2 of 
the article cited a)>oyc (1884) is a small but typical specimen of Pram- 
pora .vmHlatr'f,v ririch/^ while figs. 2a-2d repre.sent young examples of 
a species difi'ering from P. notably in having acanthopores 

and smallei* zomcia. 

(Comparing I\ fates! and P. s!tnidatr!j‘ the following ditl'erences are 
noted. In growth the latter rises into dome-shaped or petasiforni 
masses usuallj^ 40 or 50 mm. in diameter, and with a concave base 
lined liy a concentrically wrinkled epitheca, while mature specimens 
of the former are rounded or irregulai’lj^ hemispherical in shape, sel- 
dom over 20 mm. in diaim'ter, and do not show such a well-marked 
epitheca. I\ fihnu/atvi.r has about 7 of the ordinary zomcia in 2 mm., 
while 1\ fates! shows 8 to 81 in the same space. N^ertical sections 
lu’ing out especially the small acanthopores of J\ fdes!. ])ut in 

A/' these structures are absent. The taliulation and number 
and distribution of the meso})ores is much alike in the two species, 
hut the ditierenee in growth, size of zocecia, and the development of 
acanthopores in one, makes their separation comparativel}^ en^^y. 

Occurrence . — Very abundant in the Lexington limestone of the 
Trenton, in the vicinity of Danville, Kentucky. James records the 
horizon as about that of the tops of the hills at Cincinnati, but this is 
undoul)tedly an (M’ror, as his type specimens correspond exacth" with 
other exami)les of the spi'cies found in the Trenton at Danville. 



Fourteenlh Ami. Rq>. Ck*ol. and Nat. Hist. Surv. Minnesota, 1886, )». 85. 
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PRASOPORA HOSPITALIS (Nicholson). 

Pkite VII, tigs. 1-3. 

MonticuUpom {Pmsopom) sdivynii var. hof^pitalls Nicholson, Genus Monticnli- 
pora, LS81, p. 209, tig. 4o. 

MonticuPpora (Ilcterotri/pa) u'inchvHi Jamks, Paleontologist, No. <>, 1882, p. 48; 
No. 7, 1883, pi. 1 , tig. 5. 

MonticuUpora wiarhelli J. F. .Iamks, Jour. Cindiinati Soc. Nat. Hist., XVllI, 
1895, p. 87. 

An example of the t}"pe specimen tignred flames shows tlnit 
Monticulijyora {Ileterotnjjxi) triuchelli is the same as the common Kieh- 
inond form, Pmfiop(}ra h()spHali^{^\oS\o\^ovL). In the original descrip- 
tion flames compares his species with Nicholson's, but states that the 
internal structure is very ditferent. The talinlation of the zocecia as 
shown in the slide studied l)y ftames (see Plate V^TI, tig. 1) dot*s appear 
different from that found in P. but this appearance is 

largely due to an error in the preparation of the thin section. The 
zomcial tubes of I\ when properly sectioned ai*(‘ always 

lined by C 3 ^stiphragms. In flames’s section of P, irhichclli^ how- 
ever, although it exhibits all the other characters of J\ hosjjltalix^ the 
tabulation appears as though not including true evstiphragms but to 
consist entire!}" of merely more or less curved dia])hragnis. The 
originally sectioned specimen, as proved l)y a section jirepared ]>y the 
writer, contains an abundance of true cystiphragms, and thus is shown 
to be a normal example of P. ho.y)itaVs in every respect. That 
elames's section appears to show a different type of tabulation is 
believed to result from the fact that it divided the zoarium in a direc- 
tion parallel with, instead of at right angles to, its growing edge. On 
reffection it is apparent that spe(‘ies such as this in which the zocecia 
radiate from the center toward the growing edge will exhibit their 
normal internal characters best in vertical sections taken along such a 
radius; or, in other words, at right angles to the growing edge. Thus 
the cystiphragms of a species will generally appear as nearly straight 
or more or less curved diaphragms in a section cutting them in a 
direction opposite to their radial arrangement. Fur’thermore, it is a 
fact that James's section was taken from the thin outer edge of the 
zoarium and therefore exhibits only an immature condition of the 
zocecial tubes. In nearly all MoniicnUporidte the cystiphragms in the 
basal part of the zoarium are much larger and extend much farther 
toward the opposite side of the tube than they do in later stages of 
growth. Hence, in an improperly prepared vertical section of the 
immature region, the appearance presented by the cystiphragms is 
likely to be, as in James's section, that of merely curved diaphragms. 

The massive growth, numerous and closely tabulated mesopores, 
strong acanthopores, and rounded zocecia with both cystiphragms and 
Proc, N. M. vol. XXX — 00 4 
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duij)hnionis abundantly developed, di??tinguish Pvftsoj^ora /e>.sy>/7^^//.s' 
from associated bryozoa, while the numerous and strong' acantliopores 
serve to s(‘parate it from other species of the genus. 

0(‘(‘urrenr (\ — Abundant throughout the Richmond groii]) at most 
localities in the Ohio Basin. The type of J/. trliiclielU was found 
near Lynchburg, Higliland Oounty, Oliio. 

PROBOSCINA FRONDOSA (Nicholson). 

Ardopom Jvondosa ^ .Vdditions to Cat;iL Foss. Ciiichinati Uronp, 187o, p. 15 
(iianu*(l only). 

AJectofrondom Nicholson, ( n‘ol. Siirv. t )liio, Pal., II, lcS75, p. ])I. x\v, li^s. 5-56. 

Proboi<chta frondosa Uuhch, (feol. and Nat. Hist. Siii-v. Minnesota, Final Rep., 
HI, Pt*. I, 1895, p. 119, pi. 1, 28. 

The uiurn^ /)'Off(hsa is a noDien mid urn, since James never 

defined the species. Nicholson gives a satisfactory description and 
good figures of the species and credits the name to James. An excel- 
lent figure is given by Llrich in tlu' work cited above. 

OiTtirreurv . — The tv])ical form is not uncommon in the Corryville 
member of the Mc^Iillan formation at Cincinnati and vicinity. 

PTILODICTYA NODOSA James. 

Pf'dodidi/fi nodosa .Ia.mks, Paleontol<>;Li:ist, No. 5, 1879, j). 20. 

Ptilodd'iiia nodw^a ruiicii. Jour. Cindnnati Soc. Nat. Hist., IV, 1882, pi. vii, 
figs. 2, 2c. 

f*tdodlct!/a rar'adtifls Ulhk'II, Heol. Snrv. Illinois, VI 11, 1890, j). 504, figs. 2c and 06. 

Pidodirtj/a clintonrnsis 3 ames, I‘aleontologist, No. 5, 1881, p. 58. 

Pidodirhia /ryos* .1 ames, Paleontologist, No. 5, 1881, [>. 40. 

As Miggested by Clri(‘irs name. nirlahi/ls^ this is tiuite a variable 
s|)ecies, the shape of the zoarium ranging from smooth, narrow, sword- 
slmpi'd (‘xamples scartady mm. in width to broader nodose fronds 
reaching a width of lo mni. or more, riames's type specimen of J\ 
hndosa, an old and strongly marked s])ecimen, was figured by Ulrich 
in 18.S2. This author in ISOO proposed the new name Ptilodirf pa 
rariahlUis for the speeies on the ground that P. nodosa was preoccu- 
pied by HalTs Psrharopora recta var. nffdoso, a N('W York Trenton 
form. At that finit' Psrharojiora and PfUodirtpa weia' snp]x>sed to 
r('prt‘sent the same gamerit* type, but since Ulritdfs careful work in 
ISPM \\c know these two genera to be distinct. llalTs species and 
variety being tlu' typical forms of Es(‘ha ropora ^ PilhnUctpa nodosa is 
not preoccupical and may tlierefore stand as a valid name. 

This sp(‘cies is distinguished from the associated forms of PtUo- 
d'lctpa by its straight, parallel-edged fiond. Young specimens have 
a smooth surface, but after the zoarium attains a width of M mm. or 
more the macida‘ dmadops as strong nodes arranged in more or less 
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parallel longitudinal series. The internal structure is essentially the 
same as that tigured by Ulrich for P, magnifica Miller and Dyer/' 

The types of PttlodUig<t (iintonensis are straight, parallel-edged, 
smooth, iinbranched fronds less than 3 mm. in width, and agree in all 
respects with numerous other examples regarded as young zoaria of 
P, noilonH, 

Pt!lo(lhJif(( was distinguish(*d by its author mainly because the 
zoarium in the s})ecimen described bears "‘six or seven rows ot oval 
poi-es, on the upper part, arranged in an alternating manner between 
exceedingly delicate raised lines.'" The general sha])c and a thin sec- 
tion of the type indicate that P. also is a synonym of J\ 
being merely an unusual or i)erhaps abortive example of that species. 
The oval pores mentiom^d by James are of zocecia, the zocecial aptu*- 
tures being of this shape and arranged l)etween raised lines on the 
striated basal parts of all ptilodictyoid bryozoa. 

OcGiirrenn . Whitewater formation of the Richmond grou]). The 
types of P. )KKlosn, and also of its two synonyms, came from Clinton 
C/Ounty, Ohio, where the species seems niore abundant than elsewlnu'c. 

PTILODICTYA PLUMARIA James. 

l*fil(>dicfif(c }>lumar{(( James, Paleontologist, Xo. 1, 1S7S, ]>. 4. 

Pfilodiclya. plumarhi T^lricit, Jour. Cincinnati S(ui. Nat. Hist., V, 1S82, ]>1. vii, 
ti^s. 1, Ic. 

This specie's resemf)les the preceding P, nodosa, in its general zoeecial 
and surface characters, but ditfers in this that, instead of Ixung sword- 
shaped, the zoarium expands rapidly from the pointed striated base 
into a leaf-like fi’oitd sometimes exceeding 25 mm. in diameter. A 
typical specimen of the species was figured bj^ Ulrich.^' 

The three Richmond species of PtdodirtjfiT J\ nodosa^ P. jdamarla, 
and P, nu(g?i(ji<‘<( ]\liller and Dyer, form a serii's, the first comprising 
long, rather narrow, parallel-edged fronds, tlu' third forming l>road 
and rather irr('gular expansions, while the second is intermediate in 
its zoarial shape. A similar relationship is exhibited by the three 
Fairview species of Ese]airoj>orn^ /d f(d(‘iformts^ 1 a hoiculatn^ and 
PI, pa noni(( . In l)olh of these groupsof bryozoa the shape of the zoarium 
is within reasonable limits, fairly constant, and affords a ready means 
of distinguishing the species. 

(h.'carraiar. James’s type is from Warren County, Ohio, but the 
species occurs at a mmdx'r of localities in southwestern Ohio and 
southeasteiai Indiana, where the Whib'water formation of the Rich- 
mond, to which beds thc'se three forms of Pt'dodivtyn are restricted, 
are exposed. 

^'Oeol. Surv. llliii<»is, VI 1 1, 1890, p. 891, figs, llc-e. 

^^lour. C'iiiciimati »Soc. Nat. Hist., V, 1882, pi. vii, figvS. 1, U/. 
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PTILODICTYA WELSHI James. 

Ptilodicfiia sp. (?) James, Paleontologist, No. 1, 1878, p. 8 (name PtUodlctya wehhi 
suggested ) . 

Under the i*aption of Pt//od!dff(( sp. ( James described a Clinton 
bifoliate brvozoan and siio-gested if it prove to be a distinct species 
that the name PtUodlcttja weldd be applied to it. The type is either 
lost or never formed a ])art of therlanies collection, but, judging from 
the description, P. meldu is almost certain!}" the same species as that 
nani(‘d and tigured by Van Cleve as Ksrh<fra vudtijida in 1853 on the 
l)lates of fossils v Inch he distributed about that time. Van Cleve’s 
figure excellent]}" represents his species, which was later described by 
llalb^ and is now referred to the genus Plrd^nopora. If Jauics's species 
should prov(' to ])c the same.it ought to be considered a synonym for 
Van Cleve’s name since both appear in equally o])Scure publications and 
the earlier figure of the one is of more service in recognizing the 
form than the description of the other. 

Occarre)ice, —VWntow foianation, Clinton County, Ohio. 

RHINIDICTYA PARALLELA (James). 

Plate II, figs. 5-7; plate Y, figa. 2, 3. 

pa James, Paleontologist, No. 1, 1878, p. 5. 

Rhinidictya paralfela Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, j>. 170. 

Pfilodictya ymmtlofut James, Paleontologist, No. 1, 1878, p. 4. 

Original descri})tion of IHUodiidija pandlda: '‘Polyzoary, a tiat- 
t(‘ued, linear, unbranchod, two-edged frond, a))out one line wide, 
longi'st (‘xani])le observed about one inch. Surface gently convex, 
(‘ellnliferous on botli faces; edges very thin and sharj). Eight or ten 
alternating I’owsof elliptical cells arranged between longitudinal lines; 
one row on eacdi (‘dge having an oblique direction. Cell apertures not 
raised, live or six in the space of a line measuring longitudinally.’’ 

Numerous intermediate specimens in the LT. S. National Museum 
prove beyond any (piestion that the types of Ptilndtctya jxmdlela and 
P. (jrinudoxa are found('(l upon diticrent stages of growth of one and 
the same speades, th(‘ type of the latter representing merely the more 
mature or aged stage in which miinerons granules develop. The deti- 
nition of P. (jranxlosa })recedes that of P. pandli Ja in the Paleontolo- 
gist, but th(‘ j)arallel-edg<'d branches are so marked a chanicter in this 
sp(H‘i(*s that tin* sp(M*itic name calling attention to this fa<‘t is retained. 
All sp(‘ci('s of PluNfdirfpt ha\(' \\ yr<(n tdosa stag(\ so that this name is 
without any sp(‘cial signilicance. 

The straight, parallel-edged, seldom bi*anching, bifoliate zoariiim, 
Nvith lli(‘ zocecia arranged in longitudinal rows, is .so diirerent from 
associat(‘d bryozoa that no difliculty is (‘xpcrien(‘cd in recognizing the 
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specie.s. The jissociated ptilodietvoids, with the (‘.xception of Stwt<^- 
poreUa fejnin.sa^ may be di.stinouished at sight by their jointed zoaria, 
the articulation being at the l)ase alone as in Ei<eh(iroj>or(i or at numer- 
ous points as in Arthroponf, The mesopores of S, jie.niom will 
readily separate it from R. jximllela. 

( )cc\irrehce , — Lower beds of the Eden shale at (^imamiati, Ohio, and 
vi(‘inity. 

RHINOPORA VERRUCOSA Hall. 

Rhhiopom rermcosa Hai.]., Nat. Hist. New York, Pal., II, 1852, }). 48, pi. xix, 
tig. 

Escharhia / diMortti James, Paleontologist, No. 3, 1875, p. 21. 

The types of Excintrnui dUtopta show that this name is founded 
upon specimens of the eharacteristie Clinton bryozoan Rldmopora ixr- 
rucos(f. The specimens are embedded in solid limestone and show only 
their epithecal side. In lireaking the rock, the two leaves of the 
bifoliate fronds of Rh!nnj>or<( part along the smooth median plane 
because the poriferous side of each leaf is rougher, and th(U-(‘fore 
adheres to the rock. By means of thin se(*tions, however, the iden- 
tity of these fronds with Rh! nopora was proved lieyond a 

doubt. 

Occurrence , — The types of James's species were from the Clinton, 
near Wilmington, Clinton County, Ohio. R, ri rrncoxa is found gen- 
erally in abundance at most localities in the New York and Ohio areas 
of Clinton shale. 

SAGENEELA STRIATA James. 

Sapenelht James, T^aleoiitologist, No. 3, 1879, p. 22. 

The type specimens described undiu’ this name by Mr. James are 
two small thin (*xpansions parasitic upon bryozoa from the Eden 
shale. The surface of these expansions is ornamented with long, tine 
striie I’adiating from a similarlj^ striated (‘rater-like central area. A 
careful examination of this surface with a hms, or, better still, of the 
structure of the spe(*imens l)v nnains of thin sections under the micro- 
scope, shows that the striie are the greatly elongated and generally 
(‘onfluent zo(ecial apertures of })ryozoa with the wall structure charac- 
teristic of the genus Exeharoporu . One can now infer from their gen- 
(‘ral shap(‘ and structure that the crater-like di'pressions of these 
striated parasiti(‘ growths are th(‘ basaWsockets with which the pointed 
end of the zoaria of E><ehuropora articulated. That this inbuvnee is 
correct is pi*oved by the occasional discovery of a zoariiim with its 
point in place in th(‘ basal socket or in such close proximity that their 
relation to each oth(‘r can not be doubted. Jt is also a fact that 
wherever these attach(‘d expaiisions occur, the erect fronds of one or 
other of the species of Rscluiropora may always be found. 

By themselves these basal sockets show no specific differences, and 
the species to which iiwy particular specimen bidongs must be deter- 
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mined l)V tli(‘ lioi’izun in which it (>c(‘urs. Xntni’ally wlicn sc\cral 
species of Ksrhitrupnra occur at the saiiK' liorizoiK the determination 
of their respective basal sockets becomes very difficult if not impos- 
si))l(‘ unless the pointed zoarium and parasitic )>aseare still in position. 
There can be little doubt that SagennUif strlntd is the articulating* basal 
expansion of Ksc/unu^pora acmnnuita (James), since the latter is the 
oidy species of lueharojxfra known in the same beds of the Kden shale. 

Depending* upon »[ames\s statement'^ that his s])ecimens were col- 
lected 'Tit the hoi’izon of the hilltops at Cincinnati," Nickles and the 
writer, in the cross references in their Synopsis of American Fossil 
[h*yozoa, referi’ed Sagenella to the Fairview species Esdtan/- 

f aid form tH, However, this reference and remarks concerning* the 
oi*g*anism were inadvertently omitted under the svnonymy of the lattei*. 
The articulating* bases of /d falciform tr were described by lTri(*h 
under the names CraU rlpifra Jinrnta and var. expaasid before tlieir 
true relations, as published Iw him in 1882,^ were asc(U*tained. 

STICTOPORELLA FLEXUOSA James. 

li^ilodlriya y/cruo.s*a .Tames, ITloontolo^^ist, No. 1, 1878, p. 4. 

Sfirfoporella Jlexi(os<( ruiicii, ,To\ir. 'Cincinnati Sue. Nat, Hist., V, 1882, p. 169. 

SHrf()j)()irlla intevfitincta fT.RU’H, .lour. Cincinnati 8oc. Nat. Hist., V, 1882, }>. 169, 
pi. VII 1, lij^s. 9, 9c. 

Sftdoporella inferdindu Clkicii, (Jeol. Snrv. Illinois, VIII, 1890, j). .894, 6<r. 14c., h. 

For the identiffi'ation of this species the student is i*eferred to the 
description tind figures of the external charact(u*s given liy Ulrich in 
ISS2, and the figures of the internal features published by the same 
author in 1890. Ulri(*h d(\scribed the form as IStlcftgmrdla I ntrr,^fl 
Ihdieving that PtllndlrUja fr.riahsa dames was a distinct specii's of 
StlrtoporeUa. More recent study, however, has shown that both 
names are founded ujton unini|)oi’tant mutations of the same species. 

X. fi,ruoi<a is easily recognized ))v its narrow, generally parallel- 
(‘dged, bifoliate bi*anches beai'ing rather large elliptical. flai*ing zom- 
(‘ial ap(M*tures, with their ends separated always by two but sometimes 
by three or foul* elongate interstitial cells. 

Occarr( }ur. d\oi uncommon in the E(*onomv member of (he Fden 
shales in the vicinity of Cincinnati, Ohio. 

STIGMATELLA DYCHEI (James). 

IMiite 111, 6gs. 8-10. 

MondrnUporu {^fomtrypa) .1 ame.^, Paleontologist, No. 6, 1882, p. 52. 

Moiifirtdipnra <hjdtei Ja.mes, Jour. Cincinnati 8o<*. Nat. llisl., VI, 1886, |). 265, 
pi. tigs. 2-2 /l — Ja.mes and James, Jour. Ciiuinnati Soc. Nat. Hist., XI, 
1888, p. 25. — J. K. .Ja.mes, .lour. Cincinnati Soc. Nat. Hist., NVIII, 1895, j>. 86. 

« Paleontologist, N<l 6, 1875, p. 21. 

'elour. (’incinnati So<*. Nat. Hist., II, 1879, j>. 60. 

< Idein, V, 1882, }). 151. 
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Lejttotnjpa ? fhjrhO Nk’kles and P>a,ssi.er, Bull. T^. S. Geol. Surv., Xo. 173, \k 2US. 

Sti(/matpn<( ihjf'hd rnRicFi and Bas.srer, •S mithsonian Misc. Coll. (Quart. Issue), 
XLVH, 1904, pi. X, tij;. 11. 

Both the internal and external features of this species have Been 
figured by its author satisfactorily enough for its recognition, and 
additional illustrations of the internal structure are given here only to 
bring out points not mentioned by dames noi* shown in his figures. 

The zoarium is an expansion loosely incrusting crinoid columns and 
sometimes attains considerable size, the type specimen being about 
180 mm. in length and varying from a minimum diameter of 5 mm. at 
the ends to a maximum of 00 mm. 

In vertical sections the noticeable features are the almost complete 
absence of diaphragms and the development of the acanthopores in 
zones, th(‘ latter feature in combination with the former being the 
principal characteristic of the genus Sf JgtnateUd, Tangential sections 
passing through one of these zones of acanthopores exhibit these struc- 
tures of a fair size at the zomcial angles, but a section through ai\y other 
part of the zoarium shows thinner- walled zomciawith the acanthopores 
either very small or not ])resent at all. 

The loosely incrusting method of growth, thin-walled angular zocecia 
with mesopores })ractically wanting, the development of acanthopores 
in zones and tln^ almost entire al)sence of diaphragms are characters 
causing this sp(‘cies to be easily recognized. S. davis (ITrich), a 
common and highl v characteristii* fossil of the Eden shales, also grows 
on crinoid columns, but it can not be confused ^vith S. dycheo its 
zoaria being much smaller and tlie surface nearly always spinulose. 

OcGHTTenee, -A highly charaderistic although somewhat uncommon 
fossil of the Mount Auburn member of the McMillan foi'ination at 
Lebanon and other localities in southwestern Ohio. 

STOMATOPORA DELICATULA (James). 

Plate III, figs. 4-7. 

Hippothoa delicatida James, Paleontologist, No. 1, 1878, p. 6. 

Stomatopora delicahda Nickles and Bassler, Bull. V. 8. Geol. 8nrv., No. 173, 1900, 
}). 419. 

Stonidtopom proidiUHt Mili.er, Jour, tfincinnati 8oc. Nat. Hist., V., 1882, }>. 39, 
pi. I, figs. 4-4/;. 

Stomatopora prontauaVhKJcn, Geol. and Nat. Hist. Siit'v., ^Minnesota, Final Rej)., 
Ill, Pt. 1, 1893, p. 117, pi. I, figs. 8-12. 

JUiojHdonaria perteymis VhRivn^ Fourteenth Ann. Rep. (ieol. and Nat. Hist* Surv., 
jMinnesota, 1886, ]>. 59. 

Stomatopora te)iumima Ulrich, Jonr. Cincinnati Soc. Nat. Hist., Nil, 1890, 
p. 175, fig. 2, 

Stomatopora delicatula-fnndsidma Nicki.es and Bassler, Bull. 1^. 8. (leol. 8ui‘v., 
No. 173, 1900, p. 419. 

Original description, — 'M\)lyzoary creeping, adnate, branching 
dichotomously, tind sometimes anastomosing. Branches linear, al)out 
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oiic-teiith of :i Hue in cliaiuoter. Cells miiserial, each growing by a 
pointed base from the cell below, and (expanding gradually to the 
mouth; two or three cells in the space of a line. Apertures terminal, 
elevated, and neai’ly or (piite the diametei* of the cells and placed on 
their front face/' 

Mr. James's d<‘scription brings out all the essential features of this 
varial)le speci(‘s. Its constant characters are th(‘ elongate, club-shaped 
zooxda increasing very gradually and regularly in width fi*om the 
narrow proximal })ortion to the widei* i’oun(h‘d anterior end, where a 
(liameteT* of about .12 mm. is I’eached. C’onsidcrabh* variation occairs 
in the length of zocecia of the same zoarium, so that specitic ditlerenccs 
made upon this character can not Ix' maintained. At certain horizons, 
and especially in tlie Coi’ryville IhhI, very luxuriant growths of this 
form are found upon other organisms, and it is in sucdi specimens that 
the greatest variation is exhibited. Mr. Miller apj)lied the name S. 
lirontaiia to the V(‘ry elongate form from the Cony vill(‘ bed at Cincin- 
nati, while s])ecimens with the same characters, l)ut coming from the 
lower part of the Eden shale wcu'e described as aV. ttinu'ssinfu by Mi*. 
Clrich. The' foi*m with short zcxecia was \\\\\w<\ 

by Mr. Ldrich, but latei* placed by him as a .synonym of S. i^rou- 
tava Miller. Nickh's and the writer recognizc'd Mi*. James's name, but 
considered A. of sufhc'iemt value to rank as a variety. Fur- 

ther study may indicate (hat this latter foi*m might still be ranked as 
a variety instead of l>eing considered a synonym as above. 

OccKrvi hc<\ Mv. James's ty])e lot contains spe'cimens from various 
horizons of the' Covington and Richmond groups in southwestern 
Ohio. Tin* s|)('ci(*s i*anges through the' various divisions of the 
Mohawkian and Cincinnatian divisions of the Oi*dovi(‘ian, and has also 
a wide geographical distribution. 

STROMATOPORA ? LICHENOIDES James. 

Strom aU) porn / Ih'Jtenohtea I*a!t‘ontoIo<^ist, No. 3, 1879, p. 18. 

StromntnjKH'd / .l.\MKs, .loiir. Cincinnati Soc. Nat. Hist., XV, 

1892 , )). 90 . 

Althougli not describ(‘d as bryozoa, the types of this species prove 
to belong to this class. All of the specimens are basal <‘xpansions of 
the articulated hryt^zoan ArtJfropnra, Five of the examples are from 
th(‘ Richmond group aud are undoubtedly tin' bases of a form of 
Ariln'opopa shajf) ri found very abundantly in these rocks; the remain- 
ing four sp(‘cimons ai*(‘ from the hMen shales at Cincinnati and prob- 
ably belong to Art/nvpfnui dtuvehnuU JaiiK's. Several species of 
Arfhroj)on( occur in tlu‘ Eden, but as A. ch^ai'elanAi is the most 
abundant, it is most probable that the PMen spe(‘imens are of this 
species. 
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STROMATOPORA TUBULARIS Jaraes. 

Siromatoporn hJn(/<iria James, Jour, riiiciiiiiati Soo. Nat. Hist., VI I, lS84,p. IJ9, 
j)l. VII, 8-oA. — J. F. James, Jour. (JiK'iimati Sor. Nat. Hist., XV, 1892, 

j). 89. 

Cylincli’ical or tuhnlsii*, liollow, 2 to 2i inches in diainctcr and 1 
incli or more lono*; laininsc a})ont on(‘-twenti(‘th of an inch thick, 
irregular, wavy, with scrrati‘ cd^es; interspaces thin; oscnlaat irreoii- 
lar iiit(‘rvals; central cavity of th(' tidte filled with liroken shcdls, corals, 
or niass(\s of day, or sometinn^s entirely empty."' 

The type of this so-called K^fromatoporn provt's to lie a portion of 
the living' chamber of a cephalopixl {(OrtliOceraH or whi(‘li 

has he(‘ome cmn’ustcd by siicc(‘ssive layers of spc(‘i(‘s of bryozoa 
belono’ino- to the o’cniis Crnonojport /la. Some of tlncse layers tire of 
({ratfioj)or<dl(t L^li'ich, othm’s arc of d. </nund(ts((-m HftprdaHs/s 

(dames), wliih‘ vertictil sections indicuite tlnit (\ <dti(fmsis is tilso pres- 
mit. Th(‘ ^'serrate edo(*s'' of thi' *damimc'' an‘ seen oidy in vertical 
sections or fractui‘es. This toothed tippiairance is caused by tlie pro- 
j(M*tinj>' iimtiriaof each zoaritil layer. The liasal lamina of tin* su(‘ceed- 
in^- laym* touches only a few of these proj(‘ctigg ))oints, the others 
remaining- free. Th(‘ oscula'’ at irregular intervals are sim 2 )ly the 
clay-filled boring's of worms or oth(U* l)urrowin^* organisms. 

Tlie type came from the Eden slial(‘ at Cincinnati, f)ut similar speci- 
mens of incrustin^* Cera mopond/n can be found throu^diout tlie Cin- 
cinnatian rocks. 

STROMATOPORA LUDLOWENSIS James. 

Siromatoporn /adloirnisls James, Jour. Cincinnati So<*.'Nat. Hist., VII, 1884, |>. 
140, ]>1. vii, tij^s. 7, 7n. — J. F. James, Jour, (rmcinnati So<*. Nat. Hist., XV, 
1892, }). 91. 

‘‘Ccenostimm varying in outline and size liy d indies and 2^; 
inches thick *, somet imes parasitic, and then varying from om'.-tentli to 
three-tenths of an inch thick; lamime irregulnr, undulating, from 4 to 
() in one-tenth of an imdi, including interspa(M\s; transversi' s(X*tions 
show numerous (drcular or oval oscula {() irregularly disti*ibuted; 
sui’face iri'egiilar and rough, showing numei'ous minut(‘ porc's and a 
gnaiter oi* less number of oscula.'' 

The ^kaenosteum" of this species instead of forming a tiibnlai' struc- 
ture as in the pi’eceding, grew into solid masses. Moreover, two sets 
of '*os(aihd' are recognized by its author, one of them doiilitful. 

The type specimen is an irregular, solid mass composed of succes- 
sively incrusting layers of Crramoporella^ C. dCthicta Ulrich and C\ 

“Abridged deacription by J. F. James, Jour. Cincinnati So(*. Nat. Ili.st., XV, 1892, 
J). 89. 

A bri<lged ' leacriptioii by J . V. .James, .loiii'. (Jncinnati Soc. Nal. Hist., XN"^, 1892, 
p. 91. 
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ijiunndn.^if-milfnrdrH.^ls (rliimos) ])oingtln‘ species o1)soi‘V(mI. 'Hir laro'oi* 

uiid (loiilitfiil set of ‘"oseiila" is made up, us in fulnthtris^ of clay- 
tilled luuTows, while the smaller set is eomposed of the mouths of the 
zoceeia themselves. 

The species of ('priurntpordla seem to have bothered it i*. James con- 
sidei’ubly. This is esp(‘eially tiaie of L\ dhthuio. the type lots of no 
less than seven of his species contain] no* imrpiestionable examples of 
this common form. 



INDEX OF JAMKS’^< NAMES. 

Alecto )ie.rUh .lames. 

Oallopom mllfordnif^is .Tames. (See CenimoporeUa </nun(Joi«(-niiIfor(Iensi,'i.) 
(’ennnopom nUenuiia Janies. (See (U Jorlcma aUemahtm.) 

Cer(tniopora / hnnn James. (See ]*<tJeHch(im UvanL) 

( ^eranioporn ronrenfrira .Tames. 

( O'itmojfom f James. 

( 'em]n.opora iiirholsoni James. 

(Vvamopoi'a mdUila James. 

(\ranuf])ora James. (See CrramopoveUa v'hUeL) 

('hnetvies havrandO ? James (not Nicholson). (See Hfuii])hm(j)n<i 

('haetetfn / adynda James. (See Asptdo]>orn calycida.) 

ntaetete.^ rinchuudicnsis James. (See Moidicidipora cinOnnatiensi.^.) 

('haetetes f c/o///ra/a/as TTaiiies. (See Eschuroponi pavonla.) 

('haetrtes rlamcoides James. (See Leptotryj^a vhtmmlden.) 

(Eadetef^ cJamvoidenxZmru^ii. (See JA’ptotrypa clavacoidea.) 

Chifetetes rrusUdatiis James. 

('huetctes diacoideo James. (See Ample.rojiora dUcodlea,) 

Ohaetetrs ymcUh James. (See Bythopora yran/is. ) 

ChneMes lycojterdou (Say) James. 

ChiU'tftes lyrojfodites (Vanuxem) James. 

('hnetetcif ntct'hi James. (See Bythopora nuel'i.) 

(liaBetes .Taines. (See Hythoj^orn (frrtipurn.) 

i'hitetdex ^ oaealU James. (See (^(dlopora nnetdU.) 

CJuietetfs }tetvop(jUtanui< (I’amler) James. 

Chaetetei^ i^nbrotiindiis James. 

(1iaet€iei< turhiuatnm .Tames. 

Chaeteteii nn'itnts ,}iunei<. (See Bufostoina rar/m/.v. ) 

DekayUt )nav}data .lames. 

kJsrharhift / di.sforta Janies. (See Jlh'niopora veri'nnmt Hall.) 

Eistidipom / nndt 'qmra .James. 

Elsttdlpora oireni James. (See (hdorh'mn onrut,) 

FiMnUpora sduriana James. 

Ihiopora upjH'oximata James. 

Udojiom deudrimt James. (See Bytliojfora drudr'nia.) 

Jldopora Ifdrrisi James. 

ITelopom nnxkl James. (See lyicranoporn meeki.) 

Ildopovu j>arndn James. (See Bythopom ]mrndn.) 
lldopom triiut.'i James. (See Adhrostyidii leuni.'i.) 
llippothoa ddicatfda James. (See Stoinidopor(( ddladuht.) 

Licheiudia caiycuhi James. (See Asj>idojtora ndynda , ) 

^'The spei'ies discussed in this ])a])er are arranged alpliabetically and this index is 
given in order t(> facilitate the tinding <d’ the James sju*ci(‘s as now phuanl. 
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Moiiotnjp^i .1. F. Janie{<. 

,}fonticfnij)ora c<ihfcuUf James. (See A.^pl<l(qu)r<t nt/nniht.) 

Montlenlipora riurinnatiftisi}^ J aines. 

Montkidlpora clamroidea .lames. (See LrptotvKpa Havariddru.) 

Monilcnltpom d.^nvelmult James. 

Montieullpova rUnUmeusix James. 

Mo)ttiailipora ronimtuiis (See (\iUopora one<tUt-r<w}imnih.) 

Moittiadipora rrusfnhda James. 

MontienUpont (li.scoidea Jaim‘S. (See A)nplcxo})Ora disroidra.) 

Moiitictdlpora dyohei James. (See Stigmatelht dychei . ) 

Mo)dlcnllj)ora erroitrira James. (S(*e Aspidopora errndrir<(.) 

Mo)dicAdlpora faJcEi James. (See EtutAopora falesi.) 

M(nitic\diporn faEiforndin .Fames (not Whittield). (See Lloclrmella t^idj/uf^ijormls.) 
Montln.dipova ymrdh James. (See Hyihopora yr(tcUii <. ) 

Mo)dictdipor(! hosjAtalia var. wylectn James. 

Montirulipora Jafnes. (See (J(d1opor<t midfltalndafa.) 

Montlndlpom James (not ]\IcCoy). (See (AdloporSht rlrndarh,) 

Monlindipora //a’rAv’ James. (See J>ythoj)ora meek'i.) 

Moidicidipt/ni o/o'o^^jd.v/.s- .Fames. (St^e Dekayella }dri(‘hi.) 

MoniicnUpom onealU James. (See Callopora one(dJi. ) 

Mondcnllporn pnpUlatn (McCoy) James and James. 

M<fiitlrid(p(>m jtrta.dforniiii XAY. ddv//c/d/ James. (See Amjde.rupora petnslforwh welehi.) 
Mo)t(indipora subt'i/liudrlca . F. James. Ample.roj}nrn fidosa.) 

Mo)d\cidlpom tnrhhuda James. 

Monticidipora mididatn var. heinOjdieviva .F. F. .Fames. (See Monotrypa unduhda 
hemisphenca.) 

Montlcidlpora rariaus James. (See B(dn.doma raviaus. ) 

Motitiridlpom whdfieldi .Fames. (See Ileml^dirayma tvh'dJiehU.) 

Montlcnllpora irorlJieu} James. (See ITomotrypa ivortheni) 

Mo)itlcalipora {Chneteteti) meekl James. (See Bythopova vteeki.) 

Montleidijxfva {('haetetea) rarianfi J Ames. (See Uafnsfoma r<(ria}is.) 

Montirulipom [Chactefes) whdjif'ldi James. (See llem'tphrayma (rlutfiehU.) 
Moniicidipora (Dekayia) mandata J Aines. (See Ikkayln nianibtta.) 

Moiitlcidlpom {Fktidiporn) <dtermda .James. (See CoeJoclema (dtermdiuti.) 
Monlicidipom {Fi.d}dipora) milfordeui^is James. (See Ceramoporella ymmdosa wil- 
fordensis . ) 

MoHiicidipora {Fldidlpora) nlrhohont James. 

Mo)dirLdipom oiveni James. (See Coeloclema oireui.) 

Montladipom {lleterolrypa) clrcularis ^ Ames. (See fhlloporella rirndaris.) 
Montlcidlpora [llelerotrypaf) cle<i relandi JAines. (See Montlcidlpora rlearelandl.) 
MonticuUpora (lleterotrypa) clluf onrush James. 

Montlcidlpora [lleterotrypa ?) eccentrlca James. (See Aspildopora ecceutrlca.) 
Montlcnllpora [lleterotrypa) oneallF^. X AY. communis James. (See Callopora onealll 
commanis.) 

MonticuUpora [Heterotrypa) winched I James. (See Brasopora hospltalls.) 
Montlcidlpora [Monejtrypa) dychel James. [See Stiymatella dychel.) 

Montlcidlpora [Monotrypa ?) snhfuslformls Janies. (See LloclemeUa snbfusiforwls.) 
Montlcidlpora [Monotrypa) welchl ^Ames. [See Ample.eopora petaslformls welehi) 
MonticuUpora [Monotrypa) worthenl James. (See Homotrypa wortheni) 

Ftilodictya acuminata James. (See Escharopora acuminata . ) 

Ptilodlctya anti qua James. (See Eurydlctya midtlpora.) 

Ftilodictya ? clnclnnatlmsis James. (See Arfhropora clncinnatlensi.'^. ) 

Ftilodictya clearelamU James. (See Arthropora eleaeelandl.) 

Ftilodictya cUntonensls .}Ai\\es. (See Ftilodictya nodosa.) 
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Ptilodictya dnhia (See Arthvopor<( rlearehnidi.) 

Ftilodictya Jimbriatif Jamef^. (See. Phxnopora fimhrmta,) 

Ptilodktya flexnosia JaiueJ^. (See Stictoporella Jkxvosa.) 

Ptilodictya yrahaini James. (See Arthropora clearelandi.) 

Ptilodictya granulom James. (See Rhinidictya parallela.) 

PtUodictita him James. (See Escharopora hUli,) 

Ptilodictya kentachyenEa^ James. (See Arthropora kentuckyeasis.) 

imdodictya nodosa James. 

Ptilodictya //c/a James. (See Rhinidictya par(dlela.) 

Ptilodictya platyphylla James. (See Plnenopora expansa . ) 

Ptilodictya plainaria James. 

Ptilodictya /cjrs James. (See Ptilodictya nodosa,) 

imdodictya ivelshi James. 

Sayenella. striata James. 

Etictopora clathratida James. (See Escharopora pavonia . ) 

Etro)natopora ? lichenoides James. 

Etromatopora ladlowensis James. 

Stromatopor<i tubnlaris James. 

EXPLANATION OF PLATES. 
l^LATK 1. 

Pro sopo ra fa lesi ( J ames ) . 

Fi(is. 1 and 2. Tangential section, X 20, and portion of same, X 35, showing the 
usual characters of this species as restricted and here redefined. The 
small acanthopores which seem to be confined to the vicinity of the 
maculae are especially characteristic. 

3 and 4. Vertical section, X 20, and portion of same, X 35, showing the talm- 
lation of the zoiecial tubes and mesopores and the acanthopores as they 
appear when cut lengthwise. 

Lexington limestone, Danville, Kentucky. 

(\dlopora widtitalndata ( ITlrich). 

5 and 0. Vi(‘ws of tangential and vertical sections, X 20, drawn from the same 
sections used by James in attempting to illustrate the internal structure 
of his Monticulipova keidnckensis. 

7. A few zrKecia of fig. 5, X 35, illustrating the minute structure of tin* walls. 

Lexington limestnm*, Paris, Kentucky. I 

Asj>idopora calycala (.lames). 

8 and 9. Tangential section, X 20, and a portion of same, X 35, of an average | 
examj)le of this well-marked spec'ies. 

10. Vertical section X 20, showing as usual only a single large cystiphragm at 
the base of the zo<ecial tubes. 

Bromley shale, Ohio River bank. West Covington, Kentucky. 

Eurydiriya nndlipora (V Hall) ITlrich. 

II and 12. Tangential and vertical .sections, X 20, pre])ared from James’s type 
of ]*tilodictya unticpta and showing the usual characters of the species to 
which it is now referred. 

Lexington limestone, near 1 larrodsburg, Kentucky. 
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(kdlopom onealU rani munis (Janies). 

(See also Plate IN", fijjs, 8 and 9.) 

FKi. i:>. Tangential section, X 20, of an average example, exhibiting the few nieso- 
l)ores and angular zoceeia marking this variety, an<l the wall structure 
of a ('alio pom. 

.McMicken ineinher of the Eden shale, (dneinnati, Ohio. 

Plate 11. 

lAjihopitm orrtij)ora (Xicholsonj. 

1 and 2. Tangential and vertical sections, respectively, X 20, of one of the 
originals of Ohaetetp.s m(nufu.s Janies. The external characters as well as 
the internal features shown in these figures are precisely the same as in 
the form jireviously described by Nicholson as Ptilodidifa. arcdpom. 
McMicken member of Eden shale, near Loveland, Ohio. 

Dfkuyello ulrirhi (Nicholson). 

2. A few cells of a tangential section, X 35. 

4. l\)rtion of the peripheral region of a vertical section, X 20. These figures 

were drawn from sections prepared from the type of Moidirulijmm ohioensh 
James. The internal characters are in all resjiects like those of D. idriclti. 
Eden shale, Cincinnati, Ohio. 

Rldnidirttfa parullela (James), 

(8ee also Plate V, figs. 2, 3.) 

5. Tangential section, X 20, of stipe taken just beneath a bifurcation and show- 

ing the aged condition of this species distinguished by James as Ptdodictyn 
(jmnidom. 

6. Tangential section, X 20, of a younger liranch agreeing with the original of 

PtUodirtiia pundlela James. 

7. Vertical section, X 20, prepared from the same specimen as tig. fi. 

Economy member of Pklen shale, Cincinnati, Ohio. 

Anphlopom enrtdrica (James). 

(See also Plate V, figs. 7, 8.) 

8 and 9. Tangential and vertical sections, X 20, drawn from James’s type 
sections. 

10 and 11. Tangential section of another specimen, X 20, and a small portion 
of same, X 35. 

12. Vertical section, X 20, showing nearly the entire width of one of the small 

disks of this species. 

Southgate member of Pklen shale, Cincinnati, Ohio. 

Dekayiu mundaUi (Janies). 

13. Vertical section, X 20, of an average example, containing rathei' inoie of 

the extremely delicate diai>hragms than usual. 

14. Tangential section of same, X 20, showing one of the iiiaeuke whicii often 

occur, and the thick walls characterizing the species. 

These sections were prepared from James’s type of the species. 
Alc^lickeu member of the Eden shale, Loveland, Ohio, 
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JIemi]thn(gma irhitjir/di (Janies). 

(See also Plate IV, ti<j;s. 1-4; jilate V, tig. o. ) 

Fig. 15. Tangential section, X 20, showing many of the zinecia with sections of the 
seiniOiaphragms. 

16. Vertical section, X 20, showing undulating walls in axial region, coinj>let(‘ 
iliaphragins in outer part of same and semidiaphragms in tlie thick-walled 
jieripheral region. These incomjilete diaphragms are distinctive of Heml- 
phnujmn. 

Kcononn^ inemhei’ of the Eden shale, Cincinnati, Ohio. 

Plate III. 

* 

A wplexoporti fiUom ( D’Orhigny). 

1. Tangential section, X 20, the upper half of hgure showing the characters of 

the mature region, the lower half those of the immature zone. 

2. Tangential se^ction through the mature region, X 115, exhibiting the numer- 

ous acanthojiores and the <lark line separating adjoining zoiecia. 

?). Vertical section, X 12, showing two successive alternate ]^airs of immature 
and mature zones and aI)ove these a longer immature zone. The figure 
brings out the difference in wail structure ami tabulatiim characterizing 
the respective regions or zones. 

Sections prepared from the figured type oi MonlknUpuni suhrt/lutdrica 
James. 

Fairview formation, (Mncinnati, Ohio. 

Stomatoporu deUcntida (James). 

4 and 5. Portion of a zoarium X 12 and three zoo*cia, X 20, of th(‘ form to which 
Miller applied the name S. proutaim. 

Belleview l)ed of the Fairview formation, Cincinnati, Ohio. 

6. Portion (»f zoarium, X 12, showing variations in the length of zooecia. In 

many specimens the general proportions of tin* zotecia in the lower half 
of the figure is constant. 

Corryville bed of ^IcMillan formation, Cincinnati, Ohio. 

7. Several zocecia, X 12, of the form named >S. tenukainta l)v Clrich. 

Economy member of Eden shale, Cincinnati, Ohio. 

The specimens illustrated here were selected from the U»t marked as 
the tyj^es of hissi)ecies by Mr. James. 

StUpnatdUi diirhei (James). 

S. Tangential sections, X 20, the u])per and lower halves exhibiting the char- 
acters of the mature and immature regions, respei'tively. It shoidd be 
remarked that the larger size of the zotocia in the upper half of the figure 
is due to the fact that it includes a large }>art of oiu- of the inacuhc. 
Tangential section, X 50, showing minute structure of walls and acantlio- 
pores. 

10. Vertical section, X 12, ))assing through successive pairs of immature and 
mature zones. 

Sections prepared from James’s figured tyj»e of the sj)ecies. 

3It. Auburn member of the ]\Ic^Iillan formation, Lebanon, Ohio. 
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Bythoj)om par villa (James). 

(See also Plate V, fig. 4.) 

Figs, II and 12. Tangential and vertical .sections, X 20, }>repared from one of the tyi>es 
of this delicate bryozoan. 

McMicken member of the Eden shales, Loveland, Ohi<K 
Avthropora clea relandi (James). 

(See also Plate IV, fig. 6.) 

13. Outline drawing of type of Ptilodictya deavelandl James, X 2. This illus- 
trates the usual form of the upper segments of the zoaria of this species. 
14 and 15. Outline <lrawings of the type specimens of P. (jvahami .lames. These 
are bifurcated initial segments. 

16. Outline drawing of type of P. dnhia James, X 2. This also is an initial seg- 
ment of the same species as the original of P. clearelandi, but differs in its 
simple, unbifurcated, upper articulating extremity. 

All of the specimens are from the Eden shales at Cincinnati, Ohio. 

Plate IV^. 

Hemlphmijma whdfieldi (James). 

(See also Plate II, figs. 15, 16; plate V, fig. 5.) 

I and 2. Views of two of the .lames type specimens, X 1.5. 

Economy member of Eden shales, Cincinnati, Ohio. 

3 and 4. Two fragments of a more robust form of this species, X L5. 

Southgate member of Eden shales, Covington, KeTitncky. 

Avihvopova keatnck'i/easis (James). 

5. View of the tyi>e and <mly known s}>ecimen of this incomjdetely known 

species, X 6. The lower }iart of the specimen is broken away but 
doubtless was originally obtusel}^ pointed. 

Bromley shales of the Trenton, Ohio Kiver bank, opposite Cincin- 
nati, Ohio. 

Arfhrapora rlearelamll (.lames). 

(See also Plate 111, figs. 13-16.) 

6. complete segment of this species, X 6, showing the comparatively 
slender habit of growth an<l the short lateral branches which diverge 
very nearly at right angles and are partiiudarly characteristic. 

McMicken member of the Eden shales, Cincinnati, Ohio. 

.1 rlhropora rinrinaatinisls ( James ). 

7. View of the sj>ecimen marked as the type of this species, X 6. It is merely 

one of the separated segments but is in a good state of preservation and 
quite typical. 

Mt. Hope member of the Fairview formation, Cincinnati, Ohio. 
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Cullopora onealli communis (James). 

(See also Plate I, tig. 18.) 

Figs. 8 ami 9. Two fragments of this robust variety, X bo. 

!!Mc]Mieken member of the Kden shale, Cincinnati, Ohio. 

Pl.ATK 

Dirmnopora mceJci (.tames). 

1. View of a iiortion of the surface of the slab containing the types of this 

s})ecies, X b. The tigure contains two simjJe and one bifurcated sf aments 
and exhibits the elongate, narrow, subcylindrical form distinguish ng the 
joints of this delicate bryozoan. 

]\lt. Hope member of the Fairview formation, Cincinnati, Ohio. 
Rhinklict ijn paralldo (James). 

(See also Plate 11, tigs. .5-7.) 

2. View of the ty})e si>eciinen of PtUodidya yrannlom James, X th showing the 

thickened granulose walls found in old examples. 

3. \"iew of the type of Pdlodirtyn pantllela James, X 1.5. It is the central stipe 

in the tigure and party coveix'tl by the free cheek of an Actdaspin. 
Economy member of Eden shales, Cimhinati, Ohio. 

Bythopom parvida (James) . 

(See also Plate HI, figs. 11, 12.) 

4. Surface of slab bearing type specimens, X 1.5, showing several branches 

within the space outlined with ink. 

jMcMicken member of Eden shales, Loveland, Ohio. 

Ilemiphmyma ivhitfiddi (.lames). 

(See also Plate II, tigs. 15, 15; plate IV, tigs. 1-4.) 

5. Perfectly cleaned surface of specimen .Hiowing semidiaphragms within 

zoiecia, X 8. 

Southgate member of Eden shales, West ('ovington, Kentucky. 
Cemmoporella whitci (.Tames). 

(See also Plate VI, ligt^. 8-10.) 

6. Surface of James’s type, X 8, showing the nearly direct apertures and incon- 

spicuous lunaria, which features distinguish the species from the otherwise 
similar C. uhioemls (Nicholson). 

Corryville member of the ]\lcMillan formation, Cincinnati, Ohio. 
Aspidopont cccentrica (Janies). 

(See also Plate II, tigs. 8-12.) 

7. The underside of a sjieeimen of this peculiar species, X by 8, showing the 

eccentric striation of this surface. 

8. Upper, celluliferous surface of another examj>le, X 8. 

Southgate member of FMen shales, Cincinnati, Ohio. 
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Plate VI, 

OaUopcmt dnealli (James). 

Figs. 1 and 2. Views i)f two of the type speeiinens, X 1.0. 

Economy menilier <)f Kden sliates, (’incinnati, Ohio. 

(hlfopora onealli xif/ilhiriolAm (Nicholson). 

J and 4. Views (h* two tv])ical examples, X l.o, introduced for comparison 
with (\ niiealli. 

Mc.Micken member of Etica shales, Cincinnati, Ohio. 

<. ’ocJorJ rma oirrui { J a i n es ) . 

o. Vertical se^ction, X 20. 

0. Tangential section, X 20, showing the large prominent lunaria and the 

resulting bilol)ed appearance of the /.(Kecia. 

]\[t. Auburn member, Lebanon, Ohio. 

< 'eramoporelld (jmnuJos<( inllfordenYn^ (James). 

7. Tangential section of a ])ortion of a macula, )• 85. In this region alone a 
few granules are developed. 

Eden shales, Milford, Ohio. 

Cer<fmoj)orrU(t v'hitri (James). 

(See also Plate V, fig. 0.) 

S and 9. Tangential sections, X 20 and 8.^, res])ec‘tively, showing the usual 
aspect of this species. 

10. One layer of zo(vcia of a vertical section, X 20. 

Corryville member, Cincinnati, Ohio. 

Plate VII. 

Prasopora hosjnta/i^ (NitJiolson). 

1. Vertical section of the basal i>art of the zoarium, X 20, <lrawn from James's 

type section of Monttrnlipora irinchelli. The section, partly on account of 
an error in the preparation, shows only curved tabu he as descrilied by 
Mr. James, instead of the usual cystiphragms. 

2. Vertical section, X 20, exhibiting the sh'ape and distribution of the cysti- 

phragms in the mature region. 

8. Tangential section of the mature region, X 85. The large acanthopores 
especially characteristic of P. Itospitalis' are well brought out in the section. 
Figs. 2 ami 8 were drawn from thin sections prepared from the same 
si)ecimen used by 3Ir. James in describing and illustrating his species. 
Richmond group, near Lynchburg, Highland C^ounty, Ohio, 

Lioclemella suhfusiformts (James). 

4. Vertical section, X 20, of a zoarium showing the untabulated zo(X‘cia and 
the closely tabulated luesopores, the latter being restricted to the periph- 
eral region. 
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Figs. 5 and <>. Tangential sections, X 20 and X 35. The angular tliin-walled zooicia 
and inesopores often closely resemlde each other, but the more rounded 
form and slightly thicker walls of the former will serve as a means of dis- 
tinguishing them. 

7. Natural size views of three of the type specimens figured l>y James. 

Waynesville formation of the Richmond group, Westboro, Ohio. 

Ilelopora harrisi (James). 

8. Two segments, X 12, from tyj>e locality (after Ulrich) . 

AVaynesville formation of the Richmond group, Waynesville, Ohio. 

BfUostoma rariahile Ulrich (restricted). 

9. Vertical section, X 20, passing through the mature and a portion of the 

immature region. 

10. Tangential section, X 20, exhibiting the angular, thick-walled contiguous 

zomcia, the comparatively small acaiithoj^ores and the absence of mesoi)Ores. 
Top of Riclimond group, Osgood, Indiana. 

Phii'noj)om Jimbriata (.lames) . 

11. Outline drawing of the type specimen, the basal extremity restored; natural 

size. 

12. Tangential section of type, X 20. 

Clinton formation, Clinton County, Ohio. 



